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IMPBOVED OKE HTTJTDRED TON FLOATING CR&JTB. 

This crane, which was constructed for the MerBey 
Dock and Harbor Board by Sir W. Or. Armstrong, Mit- 
chell St Co., Limited, of Newcastle-upon-Tyne, has a 
jib of sufficient rake and height to command the 
hatches of the largest ocean steamers, and is also adapt- 
ed for liftiag dock gates in and out of place for repair. 
For this latter purpose it was necessary to provide 
lifting power for 100 tons, with a projection of about 8 
ft. over the side. The extreme rake of the jib is 49 ft., 
which gives a projection of 23 ft. 6 in. over the outside 
of the fender timbers when the jib is athwartship, and 
the weight which can be lifted at this rake is 30 tons. 
Any load between 30 and 100 tons can, of course, *e 
lifted at an intermediate rake. The crane is mounted 
on rollers running on a roller path Used on the top of 
a circular girder built into the barge, and the steam 
engine by which, the lifting, turning, and "topping'' 
gear is driven is planted on the crane, and revolves 
with it. To avoid the inconvenience of using an un- 
necessarily heavy block and chain when lifting moder- 
ate loads, the crane is furnished with two purchases, 
one for loads up to 30 tons, and the other up t» 100 
tons. 



Great attention has been paid to the provision for 
counterbalancing. the load lifted by the crane, so as to 
avoid change of trim in the vessel as the crane turns 
and as the weight upon it varies. The plan adopted 
is a combination of fixed and shifting ballast, so de- 
signed as to reduce the weight of the latter to a mini- 
mum, and so facilitate its manipulation. Water is 
used for the shifting ballast, a centrifugal pump driven 
by an independent engine being provided for pumping 
it from the front tank to that at the rear, while it re- 
turns by gravitation. 

The barge upon which the crane is mounted is 130 ft. 
long and 48 ft. beam, the draught being about 5 ft. 6 
in. Twin screws with independent engines are used in 
order to give greater handiness, and the alter body of 
tbe barge being of twin form, the screws are well pro- 
tected from injury when lying alongside a quay or an- 
other vessel. The forward »artof the barge is strength- 
ened, and a bed is formed on the deck on which a 
beavy load can be deposited. The speed over the 
measured mile was a little over five knots per hour. 
The London Engineer, to which we are indebted for 
our engraving, regards this as the most powerful float- 
ing crane in the world. 



Electric Lamp. 

Dr. Fleming says an incandescent lamp is not only a 
useful thing, but it has about it many points of great 
interest in physics. Many persons had the impression 
that the interior of a glow lamp was a place that was 
empty of all air particles, but this was not the case ; it 
was as full as it well could be. Maxwell had shown that 
in a small cube of Mt0,000 of an inch there would be 
found 100,000,000 molecules of ordinary air, so that in 
a cubic inch of air there were a number of molecules 
represented by 100.000,000,000,00*,000. In a Swan lamp 
when exhausted to Oneinillroath of an atmosphere, 
there remained some 400,000,000,000 molecules of air. 
As it took about ten days to count a million, a simple 
calculation would show tbat to count the number of 
molecules in such a vacuum would take 130,100 yean of 
continual counting. 

< + i • > ^ 

THE oldest person in Frn.nee, perhaps in the world, 
is said to be a woman who lives in the village of Aube- 
rive, in Royaas. She was born March 16, 1761, and is 
therefore 125 years old. The authentic record of h»r 
birth is to be found in the parish regis terof St. Just de 
Claix, in the Department of the Isere. 
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WAB AST) LB VEST ION. 

In view of the possibility — not to say strong pro- 
bability — of war between two or more of the great 
European powers, it is desirable to note the imme- 
diate effect of such a war upon American interests. 
Its influence upon grain, stocks, petroleum, cotton, 
and manufactures will be, or has already been, dis- 
cussed by the daily newspapers ; but its importance to 
Ameriean inventors would be very great, and they 
will naturally be alert to take advantage of every op- 
portunity if war should come. At first glance, a super- 
ficial thinker might imagine that war would interest 
a limited circle of inventors, those who deal with arms, 
ammunition, projectiles, great guns, armor, wardships, 
torpedoes, and similar weapons or defensive device's ; 
but this would be taking a narrow view of the field 
open to the fertile inventor. Indeed, it is impossible, 
in the limits of a single article, to particularize and 
discuss the great array of devices with which the 
inventor conld profitably deal just before and dur- 
ing a great war. It will be necessary, therefore, to 
treat the subject of war inventions under classified 
heads, and extend this article over more than one 
issue. 

Of course, as the primary object of war is to over- 
power the enemy, and as that result is reached by 
killing or disabling men and by destroying fortifica- 
tions, ships, railroads, and other important public 
property, the first place in war invention is properly 
given to engines of war, their equipment and their 
auxiliary attachments. Then would naturally follow 
the defensive class of inventions — forts, armor, floating 
batteries, and guns, carriages, and shields for barbor 
protection. But connected with these in operation, 
though not necessarily a part of them, are a thousand 
and one devices in almost every channel of inventive 
research ; and doubtless it will be necessary to do little 
more than to.suggest them, or to imply their want, 
to induce hundreds of active minds to follow up the 
suggestion to a practical and profitable result. 

In arms, there is a pressing demand — hitherto only 
partly and unsatisfactorily filled — for magazine small 
arms. It is true that Germany has adopted the con- 
verted Mauser, and bas armed a number of her troops 
therewith ; that France has also manufactured several 
thousands of modified breech loaders ; that A ustria has 
appropriated about four millions for the conversion of 
her present breech loader into a magazine gun ; and 
that Great Britain is only deterred from expending 
aa enormous sum on magazine guns by the fact that 
no satisfactory arm has yet been presented to her, 
although a few thousands of the Martini-Henry nave 
been altered to carry seven cartridges an the stock. 
But in all these countries, military experts unhesitat- 
ingly admit that, while it may be, and doubtless is, 
a necessity to manufacture some kind of a magazine 
gun in order to keep pace with their possible antago- 
nists, it is a practical certainty that all the present 
issues will be recalled and replaced by a more per- 
fect weapon as soon asit is invented. 

The improvement of heavy ordnance, armor, shells 
and other projectiles, fuses, ammunition, and fortifi- 
cations, offers a wide field. Similarly, the construc- 
tion at ships, both armor-dads, fast cruisers, rams, 
torpedo craft, and floating hatteries, presents oppor- 
tunities for novel designs and valuable invention, such 
as could make the fortunes of scores of inventors. 
All the varieties of mechanical contrivance needed for 
driving and working ships, pumping, steering, light- 
ing, handling shot, shell, and torpedoes, and loading 
and* pointing the heavy gnns — all these openings for 
inventive talent are made more accessible to inventors 
by the outbreak of a war. 

Of course, attention is centered on explosive sub- 
stances. While new combinations may be worked 
ont to produce greater explosive effect with more 
certainty of safety to the operator, there are numer- 
ous improvements possible in our mode of treating 
those explosives already known. . A great deal is yet 
uncertain as to the proper kind of chargeof gunpow- 
der for both ordnance ana small arms. It is claimed 
that even, in field pieces a considerable quantity of 
powder is blown out of the gun unconsumed, and 
therefore wasted. Thereare many experiments needed 
to determine the proper size of grain and quality of 
powder used, and also the weight of charge for 
given weights of projectile, diameters and lengths of 
barrel. For small arms the test under water seems to 
present the most uniform and otherwise most satis- 
factory conditions. A tank strongly built, 13 feet 
long, 3 feet wide, and 8 feet deep, would enable a care- 
ful experimenter to make innumerable comparisons, 
sucb as : With a given charge of powder, to determine 
the weight of hall that will have the greatest range ; 
with a given ball, to determine the most effective 
weight of powder ; with given charge and ball, to 
compare the range of different rifles ; to compare dif- 
ferent lengths of bore in the same rifle, varying the 
powder charge both in quantity and character until 
the hest conditions for each arm antt length of bore 
have-been learned. These are only a few of the im- 
portant teste that may be made. 

The comfort and health of soldiers and sailors have 



become among the most important conditions of mili- 
tary and naval success. The healthy, well fed, and 
well clothed man will be effective at the etod of a 
campaign, while the same amount of labor and hard- 
ship might kill or disable three men whtyge welfare 
had been neglected. Consequently, improved food 
and clothing will be readily adopted by military 
authorities. It is not to be expected that any one 
will try to inventor discover a food like Zucci's mys- 
terious liquid, to sustain life without other sustenance ; 
and the mere preservation of food is already brought 
to high perfection ; but it is not impossible that a 
condensed, but palatable, food, of great nutritive 
value in proportion to its weight and bulk, would be 
acceptable to a war-making power for use on forced 
marches, especially now that promptness and speed 
are so important, and that the rapid moving of great 
bodies of men has been rendered so difficult by the 
necessity of moving their supplies with them. Equip- 
ments and accouterments are also susceptible of im- 
provement. In the first two years of the civil war 
thirty-five patents were granted for inventions con- 
nected with the slinging of accouterments alone, but a 
great advance on those ideas is still possible. 

It is a well known fact that inventions for preserv- 
ing the health of the soldiers and sailors in war time 
have not kept pace with the devices for killing and 
wounding them. The application of sanitary laws to 
camps and ships may profitably be studied. The de- 
mand for all the articles needed in hospitals and 
on the field for the treatment of the wounded and 
the «ick would.be enormously increased by a general 
European war. Ambulances, stretchers, tourniquets, 
bandages, splints, surgical instruments, disinfectants, 
anaesthetics, and artificial limbs are a few of the sub- 
jects deserving attention. 

The limited, yet important, use of the balloon during 
the Franco-Prussian war, 1870-71, showed that much 
might be expected of this machine in future wars. 
It is. true tbat little progress toward perfection has 
been made, and the balloon to-day is but little bet- 
ter than in the days of Montgolfier and Pilatre de 
Rozier, about 100 years ago ; but this fact is all the 
more reason for encouraging inventive genius to de- 
vote itself to the balloon, especially for use in war. 
In the Franco-Prussian war it was found that bal- 
loons could be penetrated by bullets at a height of 
3,000 to 3,600 feet ; but the escape of gas from one 
bullet hole was so slow that the balloon might de- 
sceud several miles; from where it was hit. At a height 
of about 8,000 feet the best shots failed to hit the bal- 
loon, and that height was regarded as sufficient to 
insure safety froman enemy on the ground. It is not 
improbable that late improved firearms, machineguns, 
and shell rockets would destroy a balloon, even at a 
higher elevation than 8,000 feet ; and anyhow it would 
be easy to invent counter balloons for Attacking ob- 
servation balloons sent up by an enemy, or shell bal- 
loons sent up to drop enormous projectiles into camps 
and cities. Some such devices are sure to be used in 
any great war if they give a reasonable promise of 
effectiveness. 

All kinds of successful signal plans will be required 
in war time. During our civil war the Signal Corps 
performed work whose importance has never been 
popularly known or appreciated. Thus, at Allatoona 
Pass, in 1P64, when General Hood swung back upon 
General Sherman's line of communication between 
Nashville, Sherman's base of supplies, and Atlanta, 
his headquarters, there is no doubt that, but for the 
Signal Corps, the pass would have been taken and 
held in such force that Sherman's whole army might 
have been unable to carry it. Tbe Confederates held 
every road to the north, and there was a mere 
corporal's guard at the pass, upon which they were 
rapidly moving. But from Kenesaw Mount to the 
next Union signal station, 15 miles to the northwest, 
the little signal flags flashed a message over the heads 
of the enemy to Rome, where General Corse's brigade 
was waiting orders. Corse reached the pass just in 
time to repel oneof tbe most bloody assaults of the 
war, and Sherman's communications were saved. 
Thus the importance of accurate and improved signal 
work has been demonstrated. 

(To be continued.) 



PROMOTION ST SENIORITY. 
Whether or no au officer should be promoted be- 
cause of seniority or merit is a question which just 
now is attracting some attention in military circles; 
and justly, too, for, in the present attempt at reorgan- 
ization of army and navy, it would seem essential that 
some reward he offered for efficiency and diligence. 
The necessity was long ago seen for offering to xhe men 
in the ranks of the army some inducement for 
the exhibition of zeal and soldierly qualities, and 
a law was passed making it possible for merit, 
regardless of length of service, to obtain a commissien. 
But once an officer, nothing will avail, either in the 
army or navy, to press merit to the front. Capacity 
and industry may receive acknowledgment by detached 
and special service, just as favoritism or influence often 
brings a staff appointment; but when the service 
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is performed, the officer returns to his old place, and 
waits to get from time what faithfulness has failed to 
secure. 

Those' familiar with the military or naval station 
will scarcely fail to have been struck with the relative 
difference in the capacity and performance of the vari- 
ous officers. One devotes all his spare time to the 
study of some special department of the art of war ; let 
it be small arms, heavy guns, torpedoes, powder, pro- 
pulsion of ships, construction of forts, or the like. 
Another, and perhaps his superior officer, does not do 
anything save what is actually required of him in the 
discharge of his duties. He cannot find the road to 
diligence himself, nor is willing to taite it when it is 
pointed out by others. But if his commission 
antedates the commissions of those who do work, he is 
secure. Let him devote a modicum of time to his 
studies — just enough to pass a possible or pending ex- 
amination for promotion — and they cannot hope to 
pass him. 

The annals of the civil war clearly illustrate how 
pernicious is this system of promotion by priority. 
Regular officers, of high tank too, were constantly 
found incapable of important command. They were 
slow and often stupid, neither progressive nor alert ; 
their chief ambition and occupation was to see that the 
ordinary routine of discipline was maintained, wholly 
forgetful that this was but secondary, and not the 
main object of keeping men afoot and ships afloat in 
time of war. 

Tbey could let an enemy escape or neglect to follow 
up an advantage, and lay themselves down to rest with 
ardent satisfaction that at least good order and 'mili- 
tary discipline was being observed throughout their 
commands; that aboard their ships the daily routine 
of detail and assignment was working smoothly, or in 
their camps that the proper disposition and alignment 
of tents was rigidly enforced. 

There is another side, however, to this question of 
promotion by seniority, and one that should not be 
overlooked in its discussion. There are evils and abuses 
in the system of promotion by preferment quite as 
menacing, perhaps, as those which inhere in that of 
promotion by seniority. They are caused by favoritism 
and political influence. It is surely less disheartening 
to an officer, leas demoralizing to a corps, to see merit 
go unrewarded than to witness incapacity go forward 
through the pressure of political " backing," or because 
of the whim or favoritism of a commanding officer. In 
the navy, because of the teebnicafity of the duty, fav- 
oritism could perhaps do little to press incapables into 
important positions. It might serve to give them easy 
and pleasant posts, and, that much it does at present; 
but in the army, promotion by seniority being dis- 
placed, influence and favoritism might, up to a certain 
point, lead to gross injustice, while yet its effects would 
scarcely be discernible, save to those immediately in- 
terested. As an example of this, a second lieutenant 
in the army might be jumped over the heads of several 
flies of more efficient officers, and made a first lieuten- 
ant, without such change materially endangering 
the proper ordering of a company or of the regiment 
of which it formed a part. But should an incapable 
naval lieutenant be promoted to a position where he 
was called upon to exercise the functions of navigating 
or executive officer, his incapacity would he at once 
apparent, might imperil the safety of his ship, and 
could not, therefore, be endured. 

It would seem as if some means might be, found of 
promoting, and thus encouraging, the efficient and 
faithful and industrious officer, whether in the army or 
navy, and, at the same time, maintaining, a safeguard 
against unjust discrimination. Then, even the boy 
who is at Annapolis or West Point, and who to-day has 
little to look forward to, might, if possessed of soldierly 
qualities, ambition, and ability, be enabled, before his 
hair has turned white with age, to make a name for 
himself, and there would be nothing left for indolent 
officers, whether old or young, but toapply themselves 
to their profession or leave it. 

* 1 • > » ; 

MAS AITD THE WILD AKIXAi. 
Those who have carefully observed the management 
of wild animals in menageries, zoological gardens, and 
in the pens of the animal dealers, must, at times, have 
been astonished at the ease with which hired men, 
comparativelyunarmed, subdue beasts wriichwehave 
been taught yield only .to the blazing rifle, and fight 
gamely until death. A lion escapes from his cage, 
and crouches at the darkened end of the menagerie. 
Remembering the stories we have read of the ferocity 
of this beast and of the terrible scenes at the lion 
hunt, we can imagine only one mode of action. The 
keepers shonld arm themselves with rifles, hide be- 
hind barriers, and open a rapid fire upon him. To 
our surprise, they don't do this. They simply wheel 
a great cage up to him, fall upon him with clu.be, and 
thrash away untilhe enters it. 

. A few weeks ago, an anaconda 17 feet long broke 
away while being carried across a public park in New 
York city. With vivid pictures of the exploits of 
this reptile in the Amazon watershed before our eyes, 
we erpeet to see him fall upon the nearest human 



being, infold him in his toils, and crush him to a 
jelly. Surely, it will take armed and resolute men to 
capture him 1 No; on the contrary, this is not re- 
quired ; and it must have been with a feeling akin to 
disappointment that those who bad read of the ferocity 
of the anaconda saw one man, armed only with a 
blanket, advance and seize him by the throat, while 
two others, also unarmed, grasp bis tail, and then 
the trio, still holding on, carry him through the streets 
and thrust him back into the den whence he had been 
taken. 

Not long since, the writer saw Mr. Thomson, a 
dealer in live animals, open a box containing an ana- 
conda, quite as long as this one, take the reptile by 
the throat, and cahnly examine his mouth, opened 
though it was in rage, to look for cancerous humors. 
Then from adjoining shelves he took python after py- 
thon, each about 10 feet long, and examined them in 
like manner. Only last week, at the place of another 
dealer (Reiche), a big, powerful Syrian bear, a type 
known forits ferocity, was subdued without theflring 
of a shot. The bear broke through iron bars half an 
inch thick, and, standing up with hfs back against a 
cage of monkeys, thrust his terrible paws threaten- 
ingly toward tbree keepers gathered about him. He 
didn't have a chance to use them, however, for he was 
belabored with clubs until glad to get back again into 
his cage. #n a pedesta) near the gate o( the Cincin- 
nati Zoological Gardens, there recently stood the 
stuffed figure of a donkey which, when alive, with- 
stood the attack of a lion and beat him off, The lion, 
it seems, had broken out of nis cage and escaped to a 
wood near by. On a grassy hillock adjoining, a donkey 
lay stretched in placid slumber — a slumber that was 
rudely disturbed, by the lion, who, in a few bounds, 
was upon nitn. When the donkey felt the great 
mass of flesh descend upon him as if from the clouds, 
he was stunned andindignant, but not frightened, per- 
haps because he had never read any of the wonderful 
stories about the lion. He quickly recovered from the 
blow, and, rising, shot out both hind feet at the same 
time, and caught "the lion squarely in the forehead. 
Badly hurt, the lion skulked off, and later the donkey 
died of the wound he received at the onset. 

■»■< »>--— 

PHOTOGRAPHIC H0TE8, 

Development of Dry Plate Lanteni Slides. — Plates 
having a sensitometer register of 12 or 13 are mostly 
used for making, lantern slides, an*? it is generally ad- 
vised that they be developed with the ferrous oxa- 
late, or more commonly called iron, developer, if clear 
high lights and a warm brown color is desired. 

The use of the pyro developer is now so general for 
negatives that it affords a great convenience to the 
amateur in case it can a-lso be employed for the devel- 
opment of transparencies. 

It is only within a recent period that it has been 
recommended for this purpose, one method being the 
use of dry pyro in connection with sulphite and car- 
bonate of soda. 

From some experiments we have lately made, we 
have ascertained that it is possible to obtain lantern 
transparencies of superior merit very easily and quick- 
ly by using Beach's sulphurous acid pyro and potash 
solutions. 

We repeat the formula as heretofore published : 

No. 1.— PYRO SOLUTION. 

Sulphite anda chem. pure 4 oz. 

Warm distilled water 4 oz. 

When cool to 70* Fah., add: 

Sulphurous acid '. 8^4 oi. 

And finally: 
Pyrogallol , 1 ox. 

No. 2.-^P«TA8H SOLUTION. • 



saturated solution of fresh hypo, then washed in chang- 
ing water for one hour and dried. After mounting, it 
is then ready to be shown in the lantern. The process 
as a whole is exceedingly simple, and affords a pleas- 
ant and profitable amusement for long winter evenings. 



( Carbonate of potash chem. pure. ..... ., 802. 

v -|Water 4 o». 

pure. ,,. — Soz, 

, .... 4oz.. 



n S Sulphite soda chero. 



Water 

(437 grains to each ounce of Bait.) 

Combine A and Hi in one solution. * 

To develop four 3Xx4 lantern slide plates atone 
time, place them in a 6J£x8J>£ developing tray, then 
prepare a developer as follows : 8 ounces of water and 
40 minims of No. 1 and 80 minims of No. 2 ; flow it 
over the plates. 

.In the course of three or four minutes development 
will commenceand the image will appear very slowly, 
Continue the development until the shadows look 
quite black, otherwise the plates will fix out too thin. 
In case. the development hangs back, a few drops of 
the potash solution should be abided. 

If the exposure is correct, a clear, crisp, blackisb 
brown transparency will result. The method we em- 
ployed was. to place the printing frame holding the 
sensitive plate in contact with the negative, at a dis- 
tance of two feet froin the flame of aoneinch wick of 
a kerosene lamp, making an exposure of from 35 to 40 
seconds, according to the density of the negative. No 
staining of the plate appeared, which indicated that 
as long as sufficient sulphite of soda is employed, the 
pyro stain will be prevented ; no after clearing solution 
of citric acid or alum was used. Several plates may 
be developed successively in the same solution. After 
a slight washing, the developed plate is fixed in a 



The Holyoke Dam. 

In a recent number of the Transactions of the Ameri- 
can Society of Civil Engineers, an elaborate illustrated 
paper is given by Mr. Clemens Herschell, a member, on 
the wolk done for preserving the dam. at llolyoke, 
Mass., in 1885. The dam belongs to the Holyoke Water 
Power Company. The second and present dam at 
Holyoke, that succeeded the first construction, which 
gave way in 1848, was begun and finished a year later. 
The length is 1,017 ft., or one-fifth of a mile. At the 
end are abutments of heavy masonry, between which 
the dam is composed of heavy timbers, which are built 
up so as to present on the upper side a surface of plank 
at an angle of 21 degrees 45 minutes to the water. Tbe 
timbers, which cress the river transversely, are sup- 
ported by other timbers at right angles, arranged in 
170 sections, 6 ft, apart. The ends of these sloping 
timbers are spiked to the solid rock at the bottom of 
the river with \\i in, iron bolts, and 4,000,000 ft. of tim- 
ber are contained in the structure, which, being under 
water, is protected from decay. 

Gravel was filled in and pounded down at the foot of 
dam, which is protected also by concrete. The open 
spaces were packed solidly with stone to the height of 
10 ft. The height of dam vertically is 80 ft. The sloped 
top is planked to a thickness of 18 in., in three layers 
of 6 in., all spiked and bound together. The rolling 
top or combing was covered with sheets of hoiler plate 
extending the whole length of dam. The graveling on 
the bed of river begins 70 ft. above the dam, and is 
carried over 31 ft. of the sloping surface, which is 92 ft. 
in length from the foot to the crest. 

A section of the structure shows the transverse and 
sloping timbers, and the filling of stone, and a descrip- 
tion is given of the experiences of 1819 to 1868, and of 
the damaging effect of the falling water over the dam, 
which reached \1% ft. in 1862. The fall of such a vol- 
ume of water for 3j ft. naturally cut a seam in the lay- 
ers of rock, and the falling over of logs of timber and 
ice did serious damage to the foundation and structure 
of the face of dam. It was found on inspection that 
the ledge had been washed out in places to a consider- 
able depth, and caused the dam to be seriously under- 
mined and the timbers to give way. To remedy these 
defects, an apron was built on the down stream in sec- 
tion exceeding the old dam. It was built of round logs 
laid up in perpendicular bins, 6 ft. square, and filled up 
to the top with stone, and covered at the sloped top 
with maple, beech, and other hard wood planks, 6 in. 
thick. The lower courses were built afloat, and in sec- 
tions 150 ft. long, fitted.to the irregular bottom of the 
river, and sunk by loading with stone. The effect of 
the apron has been to prevent further undermining ac- 
tion next the heel of the dam, though a new pool was 
formed below the dam. 

The author goes on to describe the breaks in tbe crest 
of dam and the cribs used for repairing them. These 
cribs were sunk so as to inclose the breaks in the plank 
covering of dams, and consisted of boxes without top 
or bottom, the under" side cut off on a level to fit the 
back of dam. Sketches of the large 40 ft. by 45 ft. crib 
used in- 1884 to cover a hole in the dam are given. 
These are framed together with upright and horizon- 
tal pieces planked over. 

The author describes otnerplans to'meet breaks in the 
dam covering by subcutaneous injection of gravel, and 
the use of coffer dams to reach the crest of dam, by which 
means a length of a hundred feet, 20 ft. wide, could be 
laid dry. Drawings of the coffer dams used, a design 
for a st*ne dam, and several photographic views illus- 
trate the work. 



The Green Kay. 

The green ray is a flash of emerald colored light, said 
to be observed sometimes for a second or half a second 
at the moment the sun's disk disappears below the 
horizon, and just when one sees only a very small seg- 
ment of its surface. Tourists in Egypt and the Had 
Sea testify to the phenomenon. Some consider it ob- 
jective, and others believe it to be subjective. Accord- 
ing to a letter of M. De Maubeuge to M. Mascart, the 
well known French physicist, the phenomenon has 
been several times observed in the Red Sea at the ris- 
ing of the sun. M. De Maubeuge particularly noticed 
it, he states, in •ctober, and the first impression of his 
eye and that of his assistant was a beautiful emerald 
green. He has also seen it at sunrises behind moun- 
tains elevated from 1 deg. to 2 deg. above the horizon. 
These observations tend to prove that it is an objective 
phenomenon. He has also observed it at the setting of 
the sun. There was not the least cloud between the 
orb and spectator, and the air was pure, but humid. 
The same phenomenon has not been observed by him 
from the moon, Venus, or any star, although he has 
often looked for it in the tropics. 
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IMFBOVED BTEAK BOILEE. 
The upper ends of the flues of vertical boilers, as 
commonly constructed, are exposed to hot steal* npon 
one side and the heat of the fixe upon the other, and 
the flue sheet is siimilarly subjected to the action of 
steam and fire. The result is that the flues become 
leaky, and are eventually destroyed. In the boiler here 
illustrated, and which is the invention of Mr. Will. J. 
Chapman, of 97 Forest Street, Rutland, Vt., the npper 
ends and the flues are continuously submerged in 
water. The body of the boiler is formed with accessed 




been at work for some weeks past. One peculiar 
feature in the arrangement is the design adapted f#r 
the cranes. In a machine of this kind, of course cranes 
are requisite with jibs having range enough to deal 
with plates up to 27 ft. length, and strong enough to 
1 carry upward of two tons at the point of the jib safely. 
But hitherto, with the " caui and lever" type of ma- 
chine, now so greatly preferred by ship platers, it has 
been difficult to get cranes with freedom to swing in all 
positions without coming in the way of the driving 
belt. This difficulty has been overcome in the machine 
und*r notice by carrying the strap over guide pulleys 
on a framing up over the ordinary driving pulleys, and 
at such height as clears the cranes altogether. The 
latter are thus free to slew in all directions, without 
being interfered with by the driving belt. 

The design will be readily understood from the illus- 
tration, although, to save space, the cranes are shown 
with the jibs cut off short. It is well known that, for 
obvious reasons, it is a bad practice to carry the upper 
end of a crane post up to the roof of the building for 
support there. .By the above arrangement the framing 
carrying the guide pulleys is made to form a substan- 
tial support for the top end of the crane post, and thus 
the machine bocoines self-contained, and might be 
placed in any outside shed or building. 



CHAPMAN'S IMPROVED STEAM BOILEB. 

head, surrounding which is an annular space provided 
with outlet pipes. Resting upon the head is a cham- 
ber of the same diameter as the boiler, and within 
which is a hollow cone. The internal diameter of the 
base of the cone is the same as that of the recessed 
head, and the cone and head together form a smoke 
chamber, in which are received the products of combus- 
tion passing through the flues. In the side of the 
chamber, near the bottdm, are inserted tubes that con- 
nect with the tubes in the body of the boiler. These 
tubes establish communication between the upper part 
of the body and the lower part of the chamber. As the 
water level is maintained above the mouths of the 
tubes, the submerging of the flues is always insured. 
The chamber, in addition to raieiag the water level 
so that the flues are pro- 
tected, provides efficient 
steam room, increases the 
heating surface, aud util- 
izes the heat of the flues, 
which would otherwise 
pass directly to the smoke 
pipe and be lost. When- 
ever necessary, the cham- 
ber can be readily re- 
moved. 



Alloys. 

In a recent leeture, Professor Austen Roberts men- 
tioned that the union of <!opper and antimony by 
fusion produces a violet alloy whm the proportions 
are so arranged that there is 51 per cent of copper 
and 49 per cent of antimony in the mixture. This 
alloy was well known to the early chemists, but, un- 
fortunately, it is brittle and difficult to work, so that 
its beautiful color can hardly be utilized in art. The 
addition of a small quantity of tin to copper hardens 
it, and converts it, from a physical and mechanical 
point of view, into' a different metal. The addition 
of zinc and a certain amount of lead to tin and cop- 
per confers upon the metal copper the property of 
receiving, when exposed to the atmosphere, varyi/ig 
shades of deep velvety brown, characteristic of the 
bronze which kas from, remote antiquity been used 
for artistic purposes, 



WATEB OAUOE FOB STEAK BOIiEBB, 
The body of the gauge consists of a hollow metallic 
shell closed at the ends, and made with side openings 
near the top and bottom, and having projecting flanges 
that form connections with the steam and water space 
of the boiler. A narrow chamber is formed in the 
gauge by a partition that is perforated near its top 
and bottom, to permit the entrance of steam and water, 
and equalize the pressure which preserves the equili- 
brium of the water, and also checks its agitation. 
The front of this chamber is provided with a slight 




LABGE PTIHCHIJTG AXD 
8HEABINO MACHINE. 

Owing to the great 
breadth, as well aR length, 
of steel plates which ship- 
builders can now procure, 
and which it has been 
found most advantageous 
in many ways to adopt — 
particularly in the plating 
of large vessels — a neces-. 
sity has arisen far punch- 
ing and shearing machines 
■with gaps of a depth not 
hitherto thought of. The 
machine which wo now 
illustrate has to punch 
and shear 1% in, steel 
plates, but the power re- 
quired to do that is not 
the only element which 
renders necessary so large 
and heavy a machine. The 
depth of the gap, more 
than' anything else, regu- 
lates the size and weight 
of such a tool ; and as the 
gaps on the above machine 
are 43 in. deep, admitting 
of punching holes in the 
center of a plate 7 ft. wide, 
some idea may be formed 
of the proportions of the 
machine. Messrs. James 
Bennie & Co., says Tk« 
Engineer, have just com- 
pleted two of thesse for 
Messrs. Harland & Wolff's 
extensive ship yard at Bel- 
fast, and one of them haa 




LABGE PUNCHING AND SHEARING MACHINE. 



CHEEK'S WATEB GAUGE FOB STEAK BOILEBS, 

opening, covered with a plate of mica, through which 
the height of the water can be seen. The mica is held 
in place by a flat metallic frame, secured to the body of 
the gauge by screws, and is swelled outwardly so as to 
present a convex surface, as shown in the cross section- 
al view, so that the water may be seen by the attend- 
ant when in a position at an angle to the gauge. Open- 
ings in the opposite ends of the chamber are closed by 
screw plugs, which can be removed when it is necessary 
to clear the chamber or clean the mica. The advan- 
tages attending the use of mica in this situation are 
manifest as compared with glass, there being no 
damger of fracture resulting from fluctuations of 
temperature qt pressure to which the gauge may 
be subjected. The gauge may be provided with 
the usual cocks. 

This invention has been patented by Mr. Thomas 
H. Cheek, of Chattanooga, Tenn. 

■ ■ «<n» • 

Chimney*. 

For those parts of a chimney which are support- 
ed throughout, stone may, under some circum- 
stances, be admissible, but brick is always prefer- 
able for the purpose. The abutments of a chim- 
ney should be tied into the walls by wrought iron 
bars of sufficient number and strength, turned up 
and down at the ends, and built into the jambs 
for several inches on each side. .No part of a Hue 
should be of lees thickness than half a brick, or 
4>£ inches. Where slabs 
of stone or slate are placed 
level with a floor be- 
fore the opening of achim- 
nay, they should invaria- 
bly be laid in sound mor- 
tar, cement, or other in- 
combustible and no n con- 
ducting substance, and it 
should be at a distance of 
not less than 4% inches 
from the joists, flooring, or 
any other woodwork. A 
chimney built only up to 
the roof and stopping at 
that point is always dan- 
gerous. Every chimney in 
a house should be perfect- 
ly distinct and separate 
from every other chimney, 
from the hearth to the ex- 
ternal opening. Chimneys 
may safely be built in 
stacks, but they should on 
no account have any con- 
nection within the stacks. 
Brickwork around flues 
should not be less than 4% 
inches thick in any part. 
By the Code Napoleon it 
was not permitted to build 
a chimney against the wall 
of an adjoiniog house 
without isolating it by an 
intermediate wall of suf- 
ficient thickness to prevent 
heat passing to the neigh- 
boring premises. — The 
Architect. 
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PICTURE FBAME ATTACHMENT. 
This simple and efficient device is for suspending 
picture frames and Mirrors at a filed angle against the 
wall. The ends of the holding wire are bent .into the 

form of hooks, 
which en ga g e 
with screw * eyes 
inserted in th e 
back of the frame. 
The middle of the 
wire iS bent to 
form a spiral loop, 
upon which is re- 
ceived an eye 
formed on the end 
of a, wire, provid- 
ed at its free end 
with a slide hav- 
ing a set screw. 
Through a hole in 
the slide passes a 
wire having a 
loop bent at right 
angles at one end, 
and encircling the 
Sk-SSiW. main wito. The 

opposite end|of the wire is pointed, s* that it will retain 
Jts position when brought into engagement with the 
back of the fraj»e, In order not to injure the frame, 
the pointed end may be replaced by a rubber pad to 
bear against the frame. It is evident that by means of 
this device, the frame may be placed at any desired 
inclination in regard to the surface against which it 
Tests. 

This invention has been patented by Messrs. M. A. 
Gerber A R J. Nicholas, of Lost Creek, Pa. 

1 111 i 

COMBINED PVLVEBIZEB AND PLOW. 
This combined pulverizer and plow is so designed as 
to cut the furrow slices into strips, pulverize' them, and 
then tarn them under. The forward end of the frame 




CrevpIuK of Varulih. 

We often meet with this trouble, especially in light 
colored gears, where oil has been used in the colors, 
and in almost every case where oil and varnish are com- 
bined in the varnish and color. One way to get over 
the difficulty is to give the job two coat* of the true 
color, and thena light coat of pure varnish without any 
in ; but when you cannot take the time for that, and 
are compelled to have your varnish and color strong, 
you can adopt the following two plans, which we have 
found have answered the purpose. As creeping is 
caused principally hy sweating, which throws off from 
it instead of attracting to it, we must try and get rid of 
that false tack, which is nothing but a thin crust of oil 
held in its place by the other ingredients in the color, 
just as gold sizing standing over night exposed to 
sulphur from, the stove will have a thin coating of sul- 
phur | and although you might lay the gold on, and to 
all appearance it would be all right, yet if you attempted 
to wash it off, you would find it would leave solidly. 

The oil in the color acts in conjunction with the var- 
nish just the same ; the oil, being lighter in body than 
the varnish, rises to the surface, and, although seem- 
ingly hard, has that false gloss and tack which must be 
taken away before you can proceed. Where you can- 
not with safety rub it off, without running the risk of 
marring the looks of the job, take castile soap, and, 
instead of rubbing it, wash it. It is best, if you can, 
to take each part separate, except when you are var- 
nishing, which in that case involves the washing of 
the whole job at once. You should always wipe off 
with a medium damp chataois skin, one not too dry, 
so as to retain enough dampness to insure safety. 
Even after you have gone through the above, if, after 
all your trouble; you still find places that have prob- 
ably been inissedor slighted in the washing, and detect 
the creeping, juBt throw a little pure water into your 
varnish, stir up thoroughly, and proceed just as you 
would if you had no trouble. Sometimes the creeping 
will occur in spots, and can, in striping, bestoppedby 
breathing heavily upon the place, running over it at 
once with the stripe,— Car Hagt Monthly. 




EVANS' COMBINED PBXVEBIZEB AND PLOW. 

is supported tay a wheel, and the rear part is attached 
to the axle of the driving wheels. To the opposite side 
of the forward part of the frame are attached wide 
standards, in the inner sides of which are vertical 
grooves, in which slide bars carrying the ends of a shaft 
upon which are placed loose circular colter* which, as 
the machine is drawn forwa.rd, cut the furrow slice into 
nartow strips. Between the lower parts of the colters 
are placed the points of narrow, slightly curved plows, 
whose shanks are attached to the forward end of an 
arched trough, so that the narrow strips of the slice 
will pass through the trough and fall in front of the 
turn plow, which can be adjusted so as to govern the 
depth to which it enters the ground. By means of a 
suitably arranged lever, the forward end of the trough, 
the narrow plows, and the circularcolterscan be raiBed 
by one movement. The arched middle part of the 
trough has slots formed in it in line with the plows, to 
receive the fingers attached to a cylinder revolved by 
endless bands passing around pulleys on the drive 
wheels. These fingers move much faster than the 
strips of the furrow slice through the trough, bo that 
they will tear in pieces and pulverize the strips. With 
this construction the furrow slice will be cut into strips, 
pulverized, and deposited in front of the plow, which 
■will then turn it under. This invention has been pa- 
tented by Mr. Daniel W, Evans, of Sherman, Ohio. . 

*< m >» 

Somebody has compared the world to a beehive. 
"The empty comb represents the possibilities of Kfe, 
which may be filled with honey or stuffed with bee 
bread ; and as in gathering honey the bee uses the 
sting as a spatula, and mingles a portion of its sting 
poison with the sweet for the sake of preserving it, so 
the wealth which the human bee accumulates lasts all 
the better when deposited little at a time at an ex- 
pense of much care and labor. 



IMPROVED SFEINQ AND, DUST GUABD FOB 
WATCH CASES. 
The object of this invention, which has 
tfcen patented by Mr. Robert L. Stuff t, of 
Seottdale, Pa., is to provide for watch cases 
a dust guard which may be readily applied 
and removed, and which will support the 
lifting and catch Bprings. The strips, A, 
forming the side pieces «f the guard, are of 
sufficient width to fit into the baDd of the 
ease', and their ends, a, are bent outward and 
fitted into the space in the central part of 
the "watch case body. Between the ends are 
fitted the curved strips, B, which complete 
the metallic circle around the movement. 
In the chaiober opposite the pendant is 
fitted a flat spring, C, having its ends, &, 
turned backward and resting against the 
ends, a, of the strips, A. Upon the middle 
of the spring is formed a catch, c, which 
engages with the rim of the cover. This 
spring is acted on by the push pin in the usual 
way. In the chamber in the opposite side of 
the case is a flat spring, D, provided with a curved 
arm which engages the. shoulder of the case cover. 
The springs 1 are light, easily applied, and readily re- 
placed incase of breakage, it being only tjecesaary to 
remove one of the curved strips, B, to gain access to 
the chamber. The sections of the dust guard, being 
closely fitted and pressed into pla.ee between the 
flanges of the center ring of the case, afford a strong 
protection, and add to the stiffness and strength of 
that part of the case. The sections can be removed by 
inserting an edged tool in a small opening arranged 
as shown in Fig. 2. 
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POLDINfl STEP LADDJ2&. 

The accompanying cut represents a folding step lad- 
der, opened and closed, made of hard wood and inge- 
niously bolted aud braced in such a manner as to form a 
strong, complete, useful, and handy ladder. 

When folded it occupies a space of only four inches, 
so that it may be put in the pantry or behind any door 
where it will be out of the way, and yet be within con- 
venient reach, thus saving the trouble of searching the 
cellar and garret, aud perhaps finding the ladder in 
the yard in a condition unfit to be brought in the house. 
This compactness is of advantage to dealers, owing to 
the small amount of space occupied and the low cost 
of transportation. When used by painters, it can 



BT/BSEIL'S FOLDING STEP LADDEB. 

easily be carried under the arm, and for use as an 
article of household furniture it can be converted into 
a very neat hall rack. 

This invention has been patented by Mr. H. C. 'Rus- 
sell, of 240 Robert Street, Toronto, Canada. 



BIOFPI'B IKPBOVED 6PBIHG AND DUBT QDABD POB 
WATCH CASES. 



IMPBOVED OIL CUP. 

This oil cup may be applied to the journal bearings 
and moving parts of machinery, but is especially 
adapted to the lubrication of the rod and wrist pin 
connections of locomotive and other engines. It can 
be easily adjusted to regulate the feed of. oil. The 
body of the cup is chambered to receive the oil, and 
hag a neck by: which it way be attached to the bear- 
ing. At the bottom of a central hole in the base isa 
tapering seat, below whieh is a passage through 
which the oil flows. The hole is threaded to receive 
the lower end of a spindle, which is beveled to fit the 
seat. The upper end of the spindle is steadied by 
bent arms or elastic wires, which bear against the 
inner part of the body. 
The end of the spindle 
has an oblique passage 
which communicates 
with the oil chamber 
and with th» hole, the 
threads on the spindle 
below the opening 
being cut away, to 
allow the oil to escape 
freely. Fixed to the 
spindle is an index 
finger, or pointer,which 
indicates on a gradu- 
ated scale, on top of the 
oil cup body, the extent 
of opening of the -spin- 
dle at the Beat. A re- 
cess around the bottom 
of the chamber forms a 
pocket to hold sedi- 
ment and prevent its passage to the parts to be oiled. 
When Jthe cup is used on a wrist pin, it is provided 
with a screw cap fitting air tight, the bodily swing 
of the cup then insuring proper feed of the oil. When 
the cup is used on stationary bearings, it 1b fitted with 
a slip cap or cover, having a vent hole to insure flow 
of the lubricant. It is obvious that the cap can be 
removed to replenish the'oil or clean the cup without 
altering the adjustment of the spinlle, while the index 
finger and scale provide for almost instantly resetting 
the spindle to continue the same feed of oil, should 
the spindle be removed for any purpose. 

This invention has been patented by Mr. Herman A 
Todd, of Evanston, Wyoming. 

^i i i» 

A Scientific Pish St«rt.— An Italian has discov- 
ered that fishes are fond of music. To one Signor 
Garetti the honor of the discovery is said to be due ; 
and recently, with a party of friends, he is said to have 
tried the experiment on Lake Geneva, which proved 
quite successful. Musical notes, especially those pro- 
duced by the human voice, attracted the fishes in 
great numbers around the boat.. Fishermen should 
try the experiment. 
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Trial or tbe Spanish Twin Screw Torpedo Crnlosr 

Destructor. 

The development of high- speed vessels is one of the 
features of naval architecture of the present day. This 
development is due to improvements in the system of 
construction of hull, improvements in forms of vessels, 
improvements in forms of propellers, and, more than 
these, in the development of the locomotive type of 
boiler for marine purposes and in the increased speed 
at which engines are now run. The most recent de- 
velopment of this combination has been made in the 
Destructor. 

She was projected by Admiral Pezuela, who was then 
the Spanish Minister of Marine, -who requested several 
British shipbuilders to submit a design of a sea-going 
vessel of about 350 tons displacement, with as high a 
speed as could be obtained. Messrs. Thomson's design 
was accepted, on account of the high speed promised. 
The vessel has since been built, and was put through 
her tirst official trial successfully. The conditions 
of trial proposed by the builders, and accepted by 
the Spanish Government, were that she was first to 
be run three times upon the ineaaured mile, then to 
run at full speed for three eonseoutive hours ; after 
this she was again to be run three times upon the 
measured mile. From the results of the mile runs the 
speeds upon the three, hours' run were to be deter- 
mined. 

This severe trial was successfully carried out on Dec. 
13, in the presence of a commission of Spanish naval 
officers appointed by Ihe Minister of Marine. The fol- 
lowing were the members of the commission : Commo- 
dore Casariego, Commodore Montojo, Captains Villaa- 
mil, Romero. Elduayen. and Goitia. The vessel was 
tried at the Admiralty knot, at Wemyss Bay, Firth of 
Clyde, and afterward ran out to sea about thirty-five 
knots.' The results of the whole day's running show 
that the Destructor attained a mean speed of 22-65 
knots(a little over 26 milec) per hour contiguously for 
four hoars, including the time occupied in running the 
mile The weights carried on this trial were equiva- 
lent to having the vessel's armament of one 9 centime- 
ter gun, four 6 pounder rapid firing, and itwo 47 milli- 
meter Hotchkiss revolving cannon, with all ammuni- 
tion complete, five torpedo tubes, and ten torpedoes'; 
the crew and their provisions and effects, all spare gear, 
tools, and fresh water for machinery ; the vessel com- 
plete in all respects for sea, and with sufficient coal 
on board to carry her at 11% knots for 1,800 knots. 
:- . Tbe machinery of this vessel is of the high-speed 
torpedo boat type, but is very much larger. There are 
two sets, each developing 2,000 indicated horse power. 
They are triple expansion, a>d have been designed to 
run at 350 revolutions per minute. The engine room is 
divided into two separate watertight compartments, 
each side being protected by a three-quarter inch bulk- 
head and coal bunkers. The boilers are of the locomo- 
tive type, but have several important improvements 
introduced by the builders. They are four in number, 
each in a separate watertight compartment. The ad- 
vantage of this minute subdivision is obvious, not only 
for purposes of buoyancy, but lor subdivision of effects 
of accident of any kind. These boilers are protected 
by coal bunkers in the same way as the engines. There 
is a transverse banker before the boilers, and before 
this is a bulkhead 1 J4 inches thick, which protects the, 
machinery from raking Are. A baft of tbe engines is a 
cross bunker, which affords similar protection from aft. 
The machinery worked very successfully, the boilers 
showing no sign of priming or leakage. The forced 
draught was very moderate, being only 2 inches. The 
results of these trials will be particularly interesting to 
war-ship engineers at the present time, as attempts' 
have been made by the Admiralty to introduce this 
type of machinery more generally into war ships, but 
they have not yet been very successful. It is only by 
great care and fortunate experience that it is. possible 
to avoid disaster in this type of boiler and engine when 
worked in groups in large ships. 

The vessel had a run of 135 knots, in order to deter- 
mine her consumption at about 11 knots ; and dt was 
determined that with the amount of coal she can carry 
in her bankers, she can steam 5,100 knots at 11}£ knots 
per hour. This same quantity of coal win carry her 
700 knots at foil speed. In addition to the members of 
the Spanish commission, there were present at the 
trials Mr. Bakewell and Mr. Bennett, of the Admiralty, 
Mr. J. R Thomson, Mr. G. P. Thomson, Mr. Parker, 
Mr. C. D. Haynes, Mr. Biles, Captain Celies. 

This vessel is interesting in many respects. She is 
not the first bigh-speed twin-screw vessel built in this 
country, but she is the second, the first being the Rus- 
sian torpedo boat Wiborg, of 16S tons displacement, 
which also was built by Messrs. Thomson. The De- 
structor's value consists notonlyin her high speed, but 
in the fact that she is able to maintain this speed in a 
seaway. Recently she was taken to sea with the 
Spanish commission on board, and in a heavy sea she 
maintained a speed of 22 knots for four hours. The 
duplication of her machinery is an enormous advan- 
tage to her, compared with a single-screw ship. Her 
turning powers are good, as she has a very large after- 
rudder, and also an auxiliary bow rudder. She turns a 



complete circle in about \\i minutes and of less than 
three times her length. The protection by thick 
plates of the vital parts will be of value to her if she 
is ever attacked by machine guns. As it seems to be 
almost certain that high speed cannot be maintained 
in a seaway in a vessel of smaller size than this, we may 
confidently look to the Destructor as the forerunner of 
a large number of other similar vessels, whose chief 
characteristic will be their speed at sea. It is to be 
regretted that this vessel is not the property of oar 
own Admiralty, but we have no doubt that the Grass- 
hopper type, though slower, will, if their machinery is 
successful, be useful ships of the same type. — Th* En- 
gineer. 



COMFORT ASD STYLE TOO. 
So long as it is the fashion for ladies to wear bustles 
of the pronounced amplitude now favored by so many 
of the fair sex, we do not see why the fact may not be 
taken advantage of to introduce an invention calcu- 
lated to make it convenient for them frequently to rest 




from the Wisconsin shore extends into the lake toward 
the extremity of Minnesota Point. That is Wisconsin 
Point; and between the two points was formerly the 
entrance to this harbor, seven miles long and from two 
to three miles wide. 

But Duluth saw an opportunity to improve upon 
nature. She cut a canal 200 feet wide and 30 feet deep 
across Minnesota Point a few furlongs out, and now 
the largest steamships move into the improved harbor 
between Minnesota and Rice's Points, and take their 
places at elevator or warehouse or dock, as business re- 
quires, while the sailing vessels furl their canvas at the 
mouth of the canal and in five minutes are towed to 
their destination. This was a natural harbor, but it 
was susceptible of considerable improvement. Dredges 
have worked oat slips and basins, piling the gravel 
within the shore line until the harbor is deep water, 
and the docks are to a considerable extent of solid 
earth. The largest lake vessels lie alongside the ware- 
houses and elevators, and all around is a network of 
railroad tracks. It matt-era little, to Duluth, com- 
mercially speaking, if the bill is steep. Her gigantic 
trade is handled on the water fronts, and such facili- 
ties never were surpassed. When the full advantage 
is taken of what nature has here provided, Duluth will 
have fifty miles of dock line.— Coal Trad* Journal. 



COMBINED STOOL &BD SUBTLE. 



from the fatigue of long standing or walking. Such, 
at least, we presume to he the idea of the inventor of 
the device shown in the accompanying illustration, for 
which a patent bag recently been issued. The trans- 



Bow Goia Is Exported. 

The process of shipping gold across the ocean is 
thus described by the Boston Commercial Bulletin: 

Each keg contains f 50,000 in clear gold. It is from 
the Bank of America, at New York, that most of the 
gold is shipped from that city. The foreign steam- 
ships sailing from Bo6ton now carry little or no 
gold, although the reverse was the ease years ago. 

The shipments of gold are not generally on the 
bank's account. At a first glance, persons might well 
suppose that when the demand arises for gold to send 
abroad, the shipper would only have to send in bis or- 
der for his hundreds of thousands to the sub-treasury, 
where millions of specie are on deposit. But there 
are sufficient reasons why this plan will not work. 
The sub-treasury can pay out its coin only to creditors 
of the government. With the Bank of America the 
associated banks keep on deposit constantly an enor- 
mous sum of gold, sometimes amounting to $40,000,000. 
To the members of the bank association the Bank of 
America issues its own certificates against these de- 
posits, redeemable on demand. So, when there is oc- 
casion for making a gold shipment, the coin is pre- 



thing really wonderful, and we are not surprised, 
therefore, that several other inventors have 'rushed into 
the same field, with devices which would not other- 
wise have been thought of. 

— • — < ♦■*♦ 

A PUZZLE. 
The following I btVtive has a solution, bat what that 
solution may be I by no means promise to tell — for a 
most excellent reason. 
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formation the style bas effected in the appearance of a 
lady properly fitted out in walking costume is some- pared for that purpose in the rear office of that bank; 

here it is bagged and kegged and made ready for ship- 
ment. 

Kegs in which gold is packed — "specie kegs" as 
they are called— are made of extra hard wood. They 
must have an extra iron hoop. Specie is not thrown 
loosely into a keg, nor, upon the other hand, is it 
carefully wrapped in tissue paper and piled up one 
coin upon another. The keg serves only as a protec- 
tion for canvas bags, into which tbe gold is placed in 
the ordinary hit and miss fashion of pennies in a man's 
pocket. Into each bag go $5,000, and ten bags fill a 
keg. 

In the interests of security, each keg is treated to 
what is technically known among the shippers as the 
"red taping" process. At each end of the keg, in the 
projecting rim of the staves above the head, are bored 
four holee at equidistant intervals. A piece of red 
tape is run through these holes, crossing on the head 
Of the keg, and the ends finally meet in the center. 
At the point of meeting, the tape is sealed to the 
keg's head by wax bearing the stamp of the shipper. 

Gold crosses the ocean very much as does every 
other kind of freight, without any special looking 
after. The average rate of insurance is about $3,000 
on a shipment 0/ $1,000,400. There are shippers wbo 
do not insure. Having to ship $1,000,000, they give it 
in equal parts to half a dozen different vessels. It is 
a strict rule with some firms never to trust more than 
$250,000 at a time on any one ship. 

A certain party furnishes all the kegs for gold, and 
packs them. The man who does this is a monopolist 
in his way. Shippers of large amounts always lose a 
few dollars by abrasion, but not exceeding sixteen 
ounces on a million dollar shipment. The only pro- 
tection to be found against, abrasion lies in the ship- 
ment of gold in bars instead of coin. Gold bars are 
not readily obtained. 
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The figure represents the plan of a prison with inter- 
communicating cells(bless tke Latin); a prisoner in A 
is offered his freedom if he can make his way to B after 
passing once, and once only, through all the 36 cells. 
How is he to do it ?— Knowledge. 

What About sulnlb 
Duluth is a side hill city. There is nothing gentle 
about the slope. The hill commences at the edge of 
the lake. Ten minutes' climbing from the docks takes 
one through the railroad yards, the business section, 
and into the suburbs. Still there is plenty of hill-ahead. 
You are not much more than half way up whep you' 
reaoh the outer fringe of the handsome residences. But 
there is no need of going higher just now, for an 
"about face' 1 presents a view of all Duluth, aud at 
your feet lies the finest harbor in the world. On the 
left as you stand facing the lake there stretches out 
thatsingular formation, Minnesota Point. "Sevenmiles 
long, slightly curved, averaging about 700 feet In width, 
with a covering of. pine trees, the point looks like a 
gigantic green needle. It is a natural breakwater. 
Outaide the point is a great lake. Inside, with the rag- 
ged shore line of Wisconsin for the other boundary, is 
a harbor. At yonr feet on the right, Rice's Point juts 
out and curves toward ihe Minnesota Point, making 
an inner harbor. Away la the distance a headland 



Culture of Asparagus, 
Mr. Joseph Harris argues, in the American Agricul- 
turist, that "the plants which contain comparatively 
little nitrogen require a 'sap of the soil,' rich, rather 
than poor, in nitrogen. Turnips contain comparatively 
little phosphates, and yet soluble phosphates are 
found of special value as a manure for turnips. 
Wheat and barley contain comparatively little nitro- 
gen, while clover, peas, and beans contain a high 
proportion of nitrogen ; and yet it is a well known 
fact that to produce 11 good crop of wheat or barley, 
the sap of the soil must be richer in nitrogen than for 
clover, peas, and beans." 
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Remarkable Bumwi) of an BnKlne. 

To the Editor of the Scientific American: 

We bad a runaway of an engine hore Friday after- 
noon, Dec. 17, about 1 o'clock. As engine No. 27 of the 
C, H. & D . R.R. wae backing around the curve from the 
bridge for the purpose of taking water, the second 
section of train No. 17, engine 73, in charge of engineer 
•eorge long and fireman #eorge Reaves, was sighted. 
Engineer W. •. Stump, of 27, reversed his engine and 
threw her wide open, in hope of getting her out of the 
way, but was too lata, and the engine, coming down, 
crashed into the other, stove in the rear end of the 
tender and broke the tender loose from the engine, 
whose throttle valve had been thrown wide open. The 
men jumped to save theirlives, and the engine proper, 
not being hurt, started forward at a frightful speed, 
tearing down the main track toward the Union Depot 
at the rate of about SS or 60 miles an hour. When she 
struck 6th St., she jumped the track and ran along ou 
the ground, breaking the heavy steel rails and knock- 
ing off five switch standards, finally finding her 
way back on the C, C, C. "& I. track, on which she 
rushed through the depot out to Carlton, seven miles 
distant, where she stopped on account of steam going 
down. No one wae killed or injured by this remark- 
able runaway. ' O. E. V. 

Dayton, O., Dec. 18, 1886. 



Planing; Mill Explosion. 

To the Editor of the Scientific American: 

The recent explosion at East Cambridge, Mass., said 
to be attributable to the ignition of " minute wood 
dust," has suddenly become important to planing mill 
owners. Whether wood dust is explosive or not is a 
question to be considered. 

I think it was settled not long ago that the dust in 
flouring mills is explosive, but I have never heard 
that wood dust, whether fine or otherwise, is explosive. 
Judging from my own observation for the last twenty* 
live years of the firing of steam boilers with shavings, 
the most reasonable theory that I am able to form is 
this. That the East Cambridge furnace was stuffed so 
full of shaving!) as to smother the flame; the furnace 
door was closed before the flame had started ; the 
grates being completely covered, the fuel smouldered, 
accumulating gases for some little time, which, if left to 
itself, would soon have exploded without the interven- 
tion of the puff of air from the trapdoor which " bulg- 
ed out." 

If dust had anything to do with the explosion (which 
I doubt), it may have been like the priming in an old- 
fashioned flint look gnu, which explodes the charge in 
the barrel; and, in the case referred to, the trap door 
was the flint that struck the spark. 

Wm. W. Hubbard. 

Manchester, N. H., Dec. 20, 1886. 



Important to Inventor*. . 

To the Editor of the Scientific American : 

In your issue of Nov. 13, 1886, in an article on the 
'"Bell Telephone Monopoly," you use these words, 
when descanting upon the House Telephone of 1868 : 
"But a device is pmtected by letters patent for all pos- 
sible uses.' 1 '' 

What I desire to know, and what others would like 
to have your opinion upon, is whether it is a settled, 
unquestioned principle of patent law that an inventor 
is the absolute ownerunder his patent of every use to 
which his invention may be put, in case his specifica- 
tions and claims do notmeption them? To illustrate": 
An inveutor makes a new and novel hen's nest— one 
that the egg, to prevent the encroachment of egg-suck- 
ing dogs, rats, ''varmints," etc., falls through a little 
trap door in the bottom into a close receptacle. Now if 
it should be found that said hen's nest was an excellent 
rat trap, aud proved better for that business than for 
the object claimed in his specifications, would he be en- 
titled togoon and manufacture rat traps under his hen's 
nest patent? In other words, Royal E. House, in 1868, 
made a delicate receiver for receiving the Morse ticks 
or pulsations, and nearly twenty years afterward some 
inquiring mind discovered that it was a machine that 
would take on and convey sounds made by air waves 
of breath. Now are the late discovered possibilities of 
his invention public property by reason of the expira- 
tion of the patent? Or, would the subsequent discov- 
ery of the possibilities of such instrument be the sub- 
ject of a true and valid patent? It seems to me that 
the only thing an inventor can claim would be the use 
to which it could be applied, as eliminated. and de- 
scribed by himself, and that if the same mechanical 
contrivance, as in the case of the House telephone, 
should by some one else be used for another purpose, 
the discovery would belong to him. It seems that the 
courts will rule in this way. Let us hear from you. 

A. R. C. 

Lincoln, 111., Dec. 9, 1886. 

Answer. — If a man patents a hen's nest, the patent 



securestohim the exclusive right to make, use, and 
sell the article. How could he enjoy such right if an- 
other party could step in and obtain a patent for using 
the article, no matter for what purpose? If the hen's 
nest will serve equally wellas a rattrap, such fact adds 
to the merit and value of the original patent. The 
man who used it for rats did not invent anything, and 
therefore is not entitled to a patent. The courts have 
decided that the mere use of a' well-known device in a 
well-known way is not sufficient to support a patent. 

The patent of Royal E. House, of 1868, bas expired, 
and its use is free to the public. Any one has the right 
to make, use, and sell it, and purchasers may use it as 
a telephone if they so desire. It was not new when 
House's patent was granted to operate the diaphragms 
of electro-magnetic instruments by the human voice. 
This was done by Fhilipp Reis, with his electric tele- 
phone, prior to 1862. 



Labrador. 

To the Editor of the Scientific American: 

In your issue of November 20, I notice an article 
headed "The New North." It has set me thinking ; 
and a flood of recollection comes over me. It was 
once a dream of my childhood, a realization, in part 
at least, of my more mature manhood, and 

"The memory of that summer dream 
Ifl pl«a£ant to me yet." 

I hesitate to speak the name of my subject, for, as I 
have talked of- it and written about it untile it is well 
nigh threadbare, I actually fear that at its mention 
your readers, or some of them, may crook their arm 
and revolve their hands with a rotary motion, while a 
slightly sarcastic smile illumines their countenances, as 
they'recognize a familiar friend. " Can any good thing 
come out of Nazareth?" they ask ; or "Old friends 
with new faces;" though most likely an audible sigh 
or expression akin to sadness will result from its dis- 
closure. Yet old as it is, there «iay be a drop in the 
bucket to some poor thirsty seeker after " something 
new." So I will proceed. And why go searching about 
for latitude 0, longitude 0, or something equally at 
present inaccessible, monstrosity of nature, when 
you can find all the beauties .of an Arctic winter, 
with none of its startling horrors, or see the peace- 
ful moon arise, or the generous sun set upon placid 
ripples, as the moment's glimpse might truly call 
them, of old ocean stretching far away into apparent 
nothing but a halo of beautiful light ; and all this 
within the pale of humanity? Why seek a new 
"New North," whoa there be such a grand old " New 
North" attainable with -no pain and one-tenth the 
cost? Now this is not an advertisement. I have made 
four "trips to this region, and know it pretty tho- 
roughly by this time; but there are, to my mind, cer- 
tain invincible argument^ why I cannot again plow 
these seas and coast these mains. I have led throe 
expeditions thither and returned in safety, but these 
lovely scenes now only recall, they do not possess my 
memory. 

Now the great pity is that some enterprising per- 
son does not establish a yearly summer excursion to 
this region. It is easy of access, and it is beautiful 
when viewed without fog, rain, or black flies. #o to 
youT New North, or Alaska, or your own seashore, in 
fact, and you are liable to these pests, though here we 
will substitute mosquitoes for the black flies-; and the 
chances jare that you will have enough days clear 
to show you the sights. Icebergs in summer ! I have 
counted over two hundred in plain sight, the farthest 
one scarce half a mile away — some of them bigger 
than the hugest pile of single buildings in New York 
city. It was in this region that Mr. Bradford gathered 
the materials Tor his famous iceberg scene, which 
brought him so much renown. I have seen them of 
all shapes and sizes, heard them go to pieces with a 
noise like thunder, viewed theut covered with a bass- 
relief of seals aud turreted with sea birds, and felt their 
cold breath. I have caught cold fish iu their own 
homes, trout in an angler's paradise, birds in a hunter's 
heaven, and eaten, slept, and talked Labrador until 
I am already a veteran in my youth, and almost in 
my second childhood regarding it. Some time ago, 
your pages put forth a scheme for diking the straits 
of Belle Isle, to . change the climate of Canada and 
the Atlantic seaboard, at the cost of forty millions of 
dollars. Time and again have I passed the sounding 
lead over the very path marked out for this gigantic 
scheme, tigantic humbug? I will not even veuture 
an opinion. Spend that money and buy Canadian 
North America, and the enemies' bullets will not reap 
a harvest of widows and orphans who will clamor for 
pensions to feed their hungry mouths, while the day 
will surely come when we may utilize every foot of 
sea aud soil. But why proceed? My object is accom- 
plished if my words are read, even if they are not acted 
upon. Yet, to my mind, they cannot be acted upon too 
soon. Labrador is much nearer than Alaska. It is a 
valuable aud beautiful region in spite of its barren 
rocks and " rock bound " coast, and certainly deserves 
the attention of gamers, Ushers, pleasurere, and the 
American Republic. * * 



Philip p Beta, Inventor of the Telephone. 

There has been much discussion whether the Rels 
telephone was able to transmit only tones or also 
words. From the documents at hand, we consider it 
beyond all doubt that words were also transmitted ; 
and as a proof of this, we would add to the material 
which Thompson, in his biography of Reis, has most 
carefully collected, a letter written by Reis to F. J. 
Pisko, on the 18th of October, 1863 . 

Most Honored Sir : In answer to your distin- 
guished favor of the 16th inst., allow me first to ex- 
press to you my thanks for your friendly interest in 
my invention, and for kindly sending me your interest- 
ing article. 

Your wish regarding the sending of articles and 
drawings I can fulfill only very imperfectly, as my time 
does not permit me to comply with the demands in 
this regard that are made upon me from all sides. 

I therefore refer you to the only article published by 
me (Bericht des physikal. Vereins zu Frankfort a. if., 
1860-1861), which you surely can obtain there. Fur- 
thermore, the apparatus of the latest construction will 
be described in Fouillet-Mueller's "Lehrhuch der 
Fhysik," last edition (in press). Moreover, I add de- 
scription, as is done with each instrument, and would 
say to you that Mr. Hauck, mechanician in your place, 
has ordered an instrument, and can certainly give you 
information. 

Regarding the explanation upon page 15 of your pro- 
gramme, I must say that the conclusions drawn, al- 
though rightly based upon former suppositions, are 
totally false (simply because the suppositions are false). 
The apparatus produces whole melodies, the scale be- 
tween C and c very well, and I assnre that, if you will 
visit me here, I will convince you that one is able to 
understand also words. 

How is it that the tympanum of our ear can repro- 
duce all tones with, their quality (Klankfarbe), accords, 
etc.? 

It would certainly be best if you would convince 
yourself of the simplicity and correctness of the facts. 
With especial regard, yours obediently, 

(Signed) Ph. Rbib. 

Friedrichsdorf, 18-10 63. 

Far in advance of his age, misunderstood, and poorly 
encouraged, a disease of the lungs completed what 
sickness and discouragement had begun, in 1873 his 
illness brought the inventor to his sick bed, after he 
had already, i n 1871. lost his voice. H e seemed, however, 
to recover, and again took up his duties as teacher. 

He died January 14, 1874, and rest* in the church- 
yard at Friedrichsdorf, where a monument wae erected 
lo him by the Physical Society of Frankfortron-the- 

Main. 

a in » 

French Industrial Prize*. 

Among the prizes offered for 1887 by the French So- 
ciete d' Encouragement for discoveries and inventions 
of value to French industry, the following have been 
quoted in the Continental press : Prizes of 1,000/. (£40) 
each : 1. For the utilization of residue in factories. 2. 
For the discovery of a new alloy for iudustrial pur- 
poses. 3. For the industrial utilization of a cheap and 
abundant mineral substance. 4. For the useful appli- 
cation of metals which have hitherto been only used to 
a limited extent for industrial purposes, S. For the 
construction of a heating appliance to produce, insmall 
industrial workshops, elevated temperatures by a quick 
and economical method. 

Prizes of 2,»00/'. (£80) each : 1. For a small motor for 
workshops, acting for itself or in connection with a 
larger factory. 2. For suitable improvements in the 
mechanical spinning of fiax. 3. For improvements in 
the usual form of grain mills, i. For a motor for heavy 
oils. S. For the economical production of ozone, and 
its application. 

Prizes of 3,000/. (£120) each : 1. For a mode of trans- 
mitting natural mechanical forces over long distances, 
when their immediate utilization is impossible. 2. For 
the manufacture of glasses for chemical purposes. 3. 
For the manufacture of fine stoneware. 4. For the 
construction of a simple And solid appliance which will 
indicate the progress of a train at any distance, in a 
reliable, automatic, and regular manner. 5. For tbe 
construction of an appliance which will indicate, at a 
distant point, the temperature of a heated room. It is 
stated that models, ete., must be sent to the secretary 
of the society, 44 Rue de Rennes, Paris, by January 1. 
Competitors are reminded that the communication of 
processes to the society does not afford them the pro- 
tection of a patent, which should be applied for before 
the competition. 

: ^Ml » 

The Pharmaceutische Rundschau gives the recipe 
for an excellent disinfectant: Four pounds of crude 
sulphate of iron or two pounds of sulphate of copper 
are dissolved in hot water, to which two ounces of sul- 
phuric acid are added. Mix witb the solution while 
still hot eight "ounces of carbolic acid, filter, and fill in 
bottles. When this powerful remedy cannot be ap- 
plied in its fluid state, dry sawdust thoroughly moist- 
ened with it may be scattered over the floor of a dark- 
room or other places to be disinfected. 
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xnnro of flotds-ex*ah8ioh bt heat. 

The phenomena of diffusing fluids have already been 
alluded to, in an early article, of this series. The mix- 
ing of thick silicate of soda solution 'with 'water was 
used as the illustration. To a suggestion from Mr. C. 
Trautwine, Jr., of Philadelphia, the experiment here 
illustrated is due. He observed that, in dropping 
■whisky into glycerine, a peculiar effect was obtained. 
The whisky by its energy, due to falling, penetrated 
deep, into the thick and heavier glycerine, and imme- 
diately tended to rise to the surface. In so doing, it 
subdivided the glycerine into veins, and seemed in- 
capable of mixing perfectly with it. 

In the illustration, a glass containing some glyce- 
rine is shown. Prom a height, in order to obtain iui- 



constructed. It may be about twelve inches long and 
three wide. The standards are best mortised into the 
base, and glued or keyed so as to be free from 
shake, or they may be screwed or nailed directly to the 





To still farther multiply the extent of motion, the 
index attached to the left hand standard is provided. 
A wire axis is thrust into the wood. A thin tube, 
which may be of glass, is placed over this axis, a paper 
index is secured thereto by sealing wax, and the end of 
the wire is bent to secure all. If desired, a graduated 
dial may also be pasted to the standard. A thread is 
attached to the end of the wire index, is carried three 
or four times around the tnbe. At its end is a small 
weight. 

By the wire index every movement of the rod in the 
direction of its length is multiplied, perhapa eighty or 
a hundred times. This, by the paper index, is again 
multiplied probably twenty times, giving a total in- 
crease of motion of two thousandfold. Hence the een- 



THE MIXISB OF HLTCEKIHE AND ALCOHOL. 

petus, alcohol is poured into the center of the sur- 
face. The effect described above is produced. If 
rightly done, the veins of subdivided glycerine will 
extend quite deeply into the center of the fluid, and 
produce a very curi*u a and striking effect. 

The subject of heat is susceptible of illustration by 
a number of experiments. Until: reduced to the ab- 
solute zero, —873° Cent*, the constituent molecules of 
all substances are assumed to be in intense and rapid 
vibration. This implies that they do not touch each 
other. By tfes** oeajiUptory partfeaa under the influ- 
ence of the kinetic force, or objective heat, they are 
not allowed to rest touching each other. Hence, it fol- 
lows that by applying more heat, their paths of vi- 
bration should be lengthened, and they should oc- 
cupy more space. An' a priori- consideration would 
therefore lead to the conclusion that bodies increase 
in size as they growhotter. 
Such is actually the case. 
The statement that heat 
expands and cold contracts 
Is bo old as to be known to 
all. It is a crude expres- 
sion of a universal law. 

To illustrate its univer- 
sality, it should be shown 
experimental ly as applyrc g 
to all three states of mat- 
ter — the solid, the liquid, 
and the gaseous. The ex- 
pansion of solids shall first 
be considered here. 

In general terms it is the 
most difficult of the three 
forme to use as the basis 
of a satisfactory experi- 
ment. Iron, per degree 
Centigrade, only expands , 

000013. brass 0000018, and 
zinc 0000039. Non-metallic 

snbstances are not ao avail- : SMlli 

able as the metals, because 
they cannot, as a rule, be 
heated so highly. If a bar 
of metal is adopted, its ex- 
pansion, can only be shown 
by multiplying its move- 
ments very largely. 

From the coefficients of 
expansion given above, it 
will be seen that zinc is a 
very suitable metal for the 
purpose. It is fusible at a 
Tather low point, but not 
bo much so as to impair it 
for experimental use where 
the temperature need not 
rise very high. The appa- 
ratus for exhibiting the 
expansion of metals is 
shown in the cut. 

A wooden base, provided 
with two standards, is first 



SOL9E&IH0 HEAD ON' SCREW. 

ends of the base piece. These uprigh ts should be about 
four inches high. Through one of them, the left hand 
one in the cut, a hole is bored, near the top, through 
which a wood screw passes freely, screwing in and out. 
In the inner face of the opposite standard, at the same 
height, two sharply pointed pieces of wire (about one- 
aixteonth inch in thickness) are inserted, whose points 
project about an eighth of a» inch from the wood. 

The rod or piece of metal to be expanded comes next. 
Several are shown lying in front of the apparatus. A 
perfectly straight piece of brass, copper, or iron wire, 
or a corresponding rod of zinc is needed. The piece 
shouleVbe, of slightly less length. than that of the space 
between the standards. One end is filed Off- square, 
and a slight excavation is drilled or punched in its cen- 
ter. This is to receive the point of the wood screw. 
The other end is filed off obliquely, and a slit filed in 
the center axis of the rod. If the rod is very thin, less 
than a quarter of an inch, its end may also be slightly 
upturned, so as to proddce a larger oblique surface. 
One ef the pieces is shown thus constructed. In any 
case, a shape is giventheend somewhat similar to that 
of the claws of a carpenter's bamuier. 

A short piece of wire has two holes punched or drill- 
ed in its surface, t* receive the two points projecting 
from the right hand standard. Another very fine hole 
is drilled almost orquite through its center, in which a 
pin about the diameter of a ladies' hair pin is soldered. 
This pin should project a quarter of an inch, ana 
should be 'about 185° from the two holes, as referred to 
the circumference of the wire. Finally, in the end of 
ibiuhort pi#ee of wiie. another hole is drilled, and the 
long arm eeen in the drawing is soldered therein. The 
experimental rod is placed in the position shown, and 
adjusted by screwing In or out th* screw until the least 
motion affects the movements «f the long index wire.' 
Now if the rod be heated, it will expand, and raise the 
index wire perceptibly. 
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APPARATUS FOE IILUflrBATISTG THE EXPANSION OE 
METALS BY HEAT, 

sitiveness is very great. A match held under the rod 
will produce a visible movement in the index, while a 
candle or alcohol lamp will produce more than a full 
rotation of the index. 

The soldering is very easily done. A little hydro- 
chloric acid is neutralized with zinc. The places to be 
soldered are cleaned and filed up bright, and a little of 
the "aelderingacid," as it is called, is placed on them 
with a wire or a match. *n heating one of the pieces 
in an alcohol lamp, with a bit of solder resting on it, 
the solder will melt and flow over the metal. This is 
done to both pieces separately, and afterward they are 
heated until the solder melts, and pressed together 
while held in the flame, reiueved, and allowed te> coel. 
In the cut the operation is shown of attaching a head, 
which may be a copper cent, to the wood screw, to 

facilitate its manipulation. 
After tinning or' coating 
with solder one side of the 
cent and the screw bead 
separately, the screw and 
cent are placed as shown, 
are heated until the solder 
melts, and allowed to cool, 
when the union will be 
secure. 




PHOTOGRAPHY OF A KOTOW PEHDULUK, 



PH0T0GEAPHY 0E A 
MOVING PENDULUM. 

We represent in the cut 
accompanying this article 
an interestinR achieve- 
ment in photography. It 
is not only of value in 
itself as a perfect produc- 
tion of the art, but is very 
suggestive. It opens the 
question as to how much 
movement can be allowed 
to an object which shall 
not be detected in the 
blurring of its imape. and 
•also as to the relation be- 
tween the distance, speed 
of object, and time for in- 
stantaneous exposure in 
photographing a moving 
object. Thus the' one- 
hundredth of an inch is a 
distinctly visible quantity. 
A movement during the 
time of exposure which 
would, on the plate, pro- 
duce this amount ef dis- 
placement -would tend to 
cause a blur. By one 
high authority the amount 
allowable is placed at 1-10 
millimeter, or the l-350of 
an inch. It is uncertain 
how far this can be ac- 
cepted as an absolute law. 
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If a moving steamer were photographed so as to be re- 
duced to 1-1100 of her size, a displacement on the plate 
of 1-250 inch would represent on the part of the 
steamer a movement of l000-25t inches, Or four inches. 
At a speed of 15 miles an hour, this would occupy a 
period of l-<« second. This redaction would represent 
the City of Rome as a, little over six inches long. 

In photographs of distant objects, there would be a 
certain difficulty in determining the blur. The grain 
of the paper would tend to conceal it. When a near 
object is photographed so as to be reduced to one-half 
only of its natural size, any displacement in the time 
of exposure is much more easily detected. It is such 
subjects that test most rigoroxisly the limitations of 
the photographic art as affected by the shutter me- 
chanism and sensitiveness of the plate. 

The cut represents almost of full size a photograph of 
a swinging pendulum.' It was taken by *r. JT J. Hig- 
gins, an amateur photographer of this city. The con- 
ditions were as follows : 

The pendulum was eight inches long as regards the 
distance from its point of suspension to its center of 
oscillation. Thus its period for small arcs would be 



ter and pendulum. The pendulum, swung down, 
passed the lowest point of its arc, consuming very near- 
ly % Becond in the journey, and just as it was rising on 
the opposite side was photographed- The sharpness 
of the image is surprising. Absolutely nothing can be 
detected to indicate the motion of the pendulum. The 
length of the pendulum is known ; the divisions of the 
are can be reduced to degrees, so as to give its angular 
displacement, and thus we are in possession of the data 
necessary to arrive at an idea of the time of exposure. 
The pendulum in its journey from Starting point to 
the place where it was photographed had spent about 
M second. It was at this point moving at the rate of 
25-8 inches per second. Taking the ^reduction as one- 
half, which is not far from the truth, and allowing for 
a displacement of image on the plate of 1-200 inch, 

1 

this would give for time of exposure second or 

12-9X3W 

1-3680 second. For Mr. Muybridge's exposures the.time 
of 1500 of a second has been claimed. Mr. E. J. Marey, 
who in France has done the most important work of 
the last few years in photographing moving men and 



THE POBCtTPIKZ ANT E&TEB. 

An. important question in natural history nan now 
be answered. There are egg-laying mammals. This 
fact, which has long been believed by scientists, has 
finally been proved, and the link "between mammals 
and birds, which, according to the saying that " Na- 
ture makes no jumps," must necessarily exist, has been 
found. It is worthy of note that Darwin was interest- 
ed in this question. 

August 25, 1884, Dr. Wilhelm Haacke, former assist- 
ant of Haeckel and Birector of the South Australian 
Museum in Adelaide, discovered that the porcupine 
ant eater {Echidna hystrix) laid eggs, and the same 
discovery was made a few days later by W. H. Caldwell, 
a young English naturalist who went to New Holland 
to study the development of animals of the duckbill 
species. The anatomical construction of these animals 
and their position in the zoological {system has been 
a subject of discussion among naturalists, but they 
have finally been classed as mammals. The particu- 
lar animal to which we wish to call attention (see 
accompanying cut, taken from the Illustrirte Zeitnng) 
is the porcupine ant eater (Echidna hystrix). It is the 




THE PORCUPINE ANT EATER. 



about 0'i sec, and for a longerarc such as indicated by 
the divided circle a very little more. It was held at one 
extremity of the graduated arc by a catch attached to 
the telegraphic sounder, so as to be released when a 
current of electricity was passed through the magnet. 
In the circuit with the sounder were included a key, 
a resistance coil, and an eleetrieal detent of similar 
character to the sounder, for holding and releasing the 
shutter of the camera. The paper arc was divided into 
inches, and the general data of the experiment were 
written on the cards seen attached to the standard. 
The apparatus was set upon the roof of Dr. Higgins' 
residence. To make the print a Certificate of its own 
authenticity, 'a goblet of mercury was placed by the 
side of the apparatus, and was photographed with it. 
This proved that the table was level. Otherwise, by 
incliningthe apparatus, the pendulum could be taken 
by a time exposure in any desired position. At the 
upper end of the rod, two threads were used for sus- 
pending the pendulum. This precluded the possibility 
of the pendulumi being mechanically held to one side, 
as it would be impossible to do this and keep the 
threads aligned with the rod. The camera was then 
placed a short distance from the apparatus, focused, 
the shutter detent arranged, a mirror was placed so as 
to reflect the sunlight directly npon the pendulum, and 
all was ready. 
A touch of the finger on the key released both shut- 



animals, has used a regular exposure period of 1 2510 
of a second. Dr. Higgins, therefore, seems to have 
about reached the same limit, for when the sharpness 
of the image is considered, it. is not easy to admit a 
greater displacement than that used in the calculation. 
Again, it is necessary to distinguish between the effi 
cient period and mechanically opening period of a 
shutter. Little effect is produced upon the plate until 
the shutter is partly open, and the light ceases to a 
great extent to act before the shutter is fully closed. 
The exposure, however, was wonderfully short. When 
the nearness of the object to the camera is taken into 
account, the perfection of the photograph produced i3 
very remarkable. 



Hydraulic Jack Patent. 

In the U. R. Court, Southern District of New York, 
in the case of Richard Dudgeon v. Watson & Still uran, 
for infringement. Judge Coxe sustained the plaintiff's 
claims and granted an injunction. The defense was 
want of novelty and non-infringement. The Judge in 
his opinion describes at length the workingsof hydrau- 
lic jacks, and says there is no doubt as to the infringe- 
ment of the patent, as the jack made by defendants' 
works in substantially the same manner. 

« ! * ) » ■ 

Some one truthfully asserts that it is cheaper to get 
a good engineer and a good engine than to procure an 
inferior quality of both articles. 



smallest of the monotremes, and reminds one of the 
porcupine. Its body is plump, and its short legs are 
each provided with five strong toes armed with sharp 
nails, well adapted for burrowing. Its beak resembles 
closely that of the woodcock, being thin and tube- 
shaped. The mouth is very small, only large enough 
for the passaged theworm-like; rough-pointed tongue, 
which can be extended some distance beyond the beak 
and is used for drawingin food (ants and other insects). 
No ears aTe visible, but there. are hearing passages, 
which can be opened and closed by folds of skin. The 
upper part of the body is covered with black, pointed 
quills, the roots of which are surrounded by short hair, 
and the head, legs, and other parts of the body are 
also covered with hair. 

This ant eater lives in mountainous districts and in 
high, dry woods in South Australia, where he burrows 
under the roots of the trees. In his bole he makes a 
nest which he lines with partsof plants. To protect him- 
self from an enemy, he rolls himself up like a porcupine. 
- m ' • ■ «■ 

The Northwestern Miller, of Minneapolis, Minn., is a 
weekly publication which has attained a deservedly 
high position as a representative of the milling inter- 
ests of the country. It celebrated the holiday season 
this year by issuing an unusually attractive number, a 
prominent feature of which was the presentation of plo- 
turesof alarge number of leading members of the trade. 
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Welding by Electricity. 

Recently, at the Institute of Technology, Boston, 
Professor Thomson, of the Thomson-Houston Com- 
pany, of Lynn, made known to the public his new and 
remarkable method* of welding, by which a broken 
bar of metal can be easily reunited, or bars of differ- 
ent metals welded together ; and those materials 
which previously resisted welding most strenuously 
are now joined with ease, while those previously easily 
welded remain the same by the new process. Differ- 
ences in specific electrical and heat conductivity are 
the properties which are jnost troublesome. The 
method consists in simply forcing the ends to be 
welded together tightly and passing a sufficiently 
powerful current of electricity through the joint. 
The resistance raises the metal to a welding heat, and 
the pressure makes the joint. The speaker enumer- 
ated some of the practical results obtained person- 
ally within a recent period. Iron and copper wires 
of varying dimensions have been joined end to end. 
Steel or iron bars nearly an inch in diameter have 
been solidly welded together, and steel has also been 
joined to brass. A copper rod nearly one-half an 
inch in diameter has been welded, requiring a current 
of 20,000 amperes. Steel pointed tools may be cheaply 
made of inferior metal, and new points welded on as 
desired. 

The cost of the new process is undoubtedly less 
than by the old method of forge and hammer, while 
the time required is very short and no heat is wasted. 
Mr. Thomson stated that in welding a- steel bar \% 
inches in diameter, a current of 6,000 amperes in 
volume and having an electromotive force of one- 
half a volt was necessary. The use of 35 horse power 
for one minute is another way to state it. 




PULSE GLASS. 



SCIENCE IN TOTS. 

ii. 

The pulse glass, shown in the annexed engraving, is 

due to Franklin. It consists of two glass bulbs, formed 

on opposite ends of a tube bent twice at right angles, the 

system being partly filled alcohol or ether, the air havr 

ing been expelled by 
boiling the inclosed 
fluid before sealing 
the tube. When the 
bulb containing the 
liquid is held in the 
hand, and the tube is placed in a horizontal position, 
the rapid evaporation of the liquid by the warmth. of 
the hand creates a pressure which causes the transfer 
of the liquid to the cooler bulb. The quick evapora- 
tion of the liquid adhering to the sides of the now 
empty bulb increases the pressure, and causes a rapid 
ebullition of the liquid in the. full bulb, and at the 
same time carries off the heat to such an extent as 
to produce a very decided sensation of cold. 

When the bulb is held at an inclination of'about 40°, 
the liquid pulsates from one bulb to the other. The 
expulsion of the liquid from the bulb in the hand pro- 
duces cold, which is quickly dissipated; and when 
equilibrium is restored, the liquid contained by the 
tube condenses the vapor in the empty bulb, and 
enters that bulb, to be again expelled as before. 

The instrument operates continuously and very 
regularly when placed in a horizontal position upon a 
table, with one of the bulbs in the vicinity of a lamp, 
that is, within eight or ten inches of the flame, the 
other bulb being placed as far as possible away from 
the flame 'and shaded. 
Wollaston's cryophorus is similar to the pulse glass, 




WOLLASTON's CRYOPHORU8. 

the only difference . being that the tube conneQting 
the two bulbs is made much larger, to avoid choking 
by ice, a thing sure to occur when the tube is of 
small .diameter — the water vapor which is drawn 
toward the empty bulb (in a manner presently to be 
described) being condensed and frozen on the walls 
of the tube to such an extent as to entirely close it. 

The cryophorus in process of construction is partly 
filled with water, which is boiled in the bulbs before 
sealing, to drive out the air. When the empty bulb of 
the apparatus is placed in a freezing mixture of ice 



CANDLE BOMB. 



and salt, for example, the evaporation of the water in 
the filled bulb, due to the cooling and condensation of 
vapor in the empty bulb, is so rapid as to carry off the 
heat to such an extent as to cause the water to freeze. 
Instead of employing the freezing mixture, a spray of 
ether or bisulphide of carbon may be projected upon 
the empty bulb with the same results. 

This is a very interesting experiment, illustrating the 
principle of freezing by evaporation. It is the opposite 
of the popgun experiment illustrated and described in 
the last article on this subject. That was heat by com- 
pression. This is cold by rarefaction. 

The candle bomb, shown in the annexed engraving, 
exhibits in a forcible way the explosive power of steam. 
It consists of a small bulb of 
glass filled with water and seal- 
ed. When held in a candle or 
lamp flame by means of a wire 
loop, it soon explodes violently.* 
The least expensive machine 
for applying to mechanical work 
the force exhibited by the candle 
bomb is the fifty cent engine, 
shown in the engraving below. 
It is a small and simple ma- 
chine, but it is far more perfect than the steam engines 
of our forefathers. It will readily make 800 to 1,000 
revolutions per minute. It is a wonderfully inexpens- 
ive example of the world's great- 
est motive power. Its construc- 
tion is so well known as to re- 
quire no description. 

The radiometer is one of those 
instruments which should per- 
haps be classed with scientific 
apparatus, but it may, neverthe- . 
less, be properly called a toy. It 
is a heat engine remarkable for 
its delicacy as well as its great 
simplicity. It illustrates a class 
of phenomena discovered by 
Crookes, which are complicated 
and difficult to explain in a brief fifty cent engine. 
and popular way. 

The instrument consists of a very 
slight spider of aluminum, support- 
ing on the end of each of its four 
arms a very thin mica plate, black- 
ened on one side and silvered on the 
other side. - 

The aluminum spider is provid- 
ed with a jewel, which rests upon 
a delicate needle point support- 
ed at the center of the glass globe. 
The spider is retained on its 
pivot by a small tube extending 
downward from the top of the 
globe. When placed in sunlight or 
near a gas or lamp flame, the 
vanes revolve rapidly. Crookes' explanation of the 
radiometer is as follows : "The interior of the glass ves- 
sel being highly vacuous, the light or the total bundle 
pf rays included in the term light, falling upon, the 
blackened side of the vanes, becomes absorbed, and 
thereby raises the temperature of the black side. This 
causes extra excitement of the air molecules which 
come in contact with it, and pressure is produced, caus- 
ing the fly of the radiometer to turn round. " G. M. H. 





. RADIOMETER. 



in mechanics to 'any .other cause than the protection 
afforded to inventors by the patent laws. It is unfor- 
tunately true that the deserving originator is often 
deprived of his just rights by his inability to comply 
with the requirements of the law governing the grant- 
ing of patents, or, as sometimes happens, through ig- 
norance ; but this does not affect the general result. 
It has been asserted, also, that irregularities occur in 
the issuance of patents by the commissioner, by which 
inventions are rejected as valueless on the ground that 
they do not possess sufficient novelty to entitle them 
to the protection of a patent, and subsequently an- 
other applicant is awarded letters for substantially the 
same thing originally declined. Such mistakes should 
not militate against the system. 

The truth of the matter is, that the law in its pres- 
ent shape is a very good one, and it has the indorse- 
ment of ail who are interested in the prosperity of the 
nation. That it may sometimes be abused is no argu- 
ment against its advisability, for very few acts are ab- 
solutely perfect. So long as a reasonable protection is 
accorded to inventors, no one will have cause for fault- 
finding. Public opinion is strong enough, as was 
evinced recently in the sewing machine case, to restrain 
those having the power to give extensions from using 
their privilege when it is liable to work injury to the 
country at large. Those who have commenced a sense- 
less opposition to the entire system because a few 
grasping men, following the natural instincts of human 
kind, have, attempted to derive more benefit from it 
than they deserve, will see their error, and unite with 
us in expressing the belief that the encouragement of 
genius is the product of an advanced state of civiliza- 
tion, and for that reason merits the friendship of sen- 
sible men.-— Tfie Manufacturers' Gazette. 
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,,. Encouraging Inventor*, s 
Until very recently the propriety of rewarding iiiven- j 
tive genius, by securing to. the originator of a public 
benefit certain rights, by which he might obtain remu- 
neration for the labor and .time expended by him in 
perfecting his invention, has not been questioned. A 
uniformly healthy sentiment has prevailed on this sub- 
ject, which has materially assisted in increasing novel- 
ties of a useful character. The incentive of a pecuniary 
reward has stimulated the efforts of men of ability in 
every walk- of life, and as a consequence there has been 
a marked improvement in the domestic economy of all 
civilized peoples. 

The advantages of the patent right system are pro- 
bably more apparent in the United States than in any 
other country. No nation has produced so many use- 
ful inventions as this, and to the efforts of American 
genius may be ascribed the complete revolution in 
several fields of labor which has rendered it possible 
for men who were once slaves of toil to work and at 
the same time enjoy life. This has a forcibly illustra- 
tion in the changed system of farming brought about 
by the patent agricultural implements now in general 
use. Before the introduction of these useful articles 
every grain of wheat was paid for, literally, by a drop 
of sweat'; but now, ' although the farmer is still com- 
pelled to labor, he does it under such improved' cir- 
cumstances that it scarcely seems burdensome, and 
agriculture, as a consequence, has become a favorite 
pursuit, instead of being avoided, as it -was at one 
period. 
It would be idle to" attribute the great strides made 



* When experimenting with candle bombs, a guard of some sort should 
he provided, to prevent injury to the experimenter. 



Snow melting Apparatus. 

A system of snow melting has been devised by Mr. 
F. Lyon, of 94 Harleyford Road, London. When it is 
considered that a fall of snow 6 inches deep, overone 
mile of road 60 feet wide, amounts to 5,866 cubic yards, 
the impossibility of removing it promptly by means of 
horses and carts is at once apparent — the more so 
when it is remembered that some metropolitan ves- 
tries have from 50 to 100 miles o.f road, and thus 
would have to deal with from 800,000 to 600,000 cubic 
yards of snow, assuming a 6 inch fall to occur. The 
principle of Mr. Lyon's invention is that the snow can 
be'dealt with in the roads on which it falls when it 
is in a light and fleecy condition, and therefore easily 
melted. The apparatus consists of a wrought iron 
tube about 35 feet long, having a furnace at one end 
and a short length of vertical pipe for a chimney at 
the other. The tube is made in lengths of 6 feet, and 
each length is tapered so that they all fit into each 
other and are closely packed for transport on wheels. 
When a fall of snow occurs, the apparatus is to be 
la\d along the gutters of the roads to be cleared, the 
width occupied being about 4 feet. A fire is then to 
be lighted in the furnace, the heat from which will 
pass along the horizontal tube, which has a flatly 
arched top. The snow is then to be shoveled on to 
the heated tube, which will melt it, the resulting 
water flowing away to- the nearest gully. A trial, of 
this apparatus took place in the St. Marylebone dis- 
trict in February, 1885, on some snow which had fallen 
long previously and had been twice carted. Not- 
withstanding the solidified condition of the snow and 
the imperfect condition of the experimental apparatus, 
it is stated that 21 yards of the consolidated snow, 
weighing ,10 tons 8 cwt. 3qrs.,and equal to 198 yards 
of freshly fallen snow, were melted in 10 hours with a 
consumption of coke of the value of Is. 7d., or under 
l%d. per ton. 



Talcum Filter. 

Talcum as a filtering medium, recommended by Dr. 
Fr. Hoffmann, is reported by the Committee on the 
National Formulary to be better, cheaper, and afford- 
ing quicker filtration and clearer filtrates than other 
media previously used. Finely powdered white talcum 
should be well washed with hot water, slightly acidu- 
lated with hydrochloric acid, and again washed with 
pure hot water until no trace of acid can be detected. 
It is then dried, and may be.used by adding the dry 
powder to the cloudy mixture, and filtering through 
paper ; or the talcum filter may be constructed in the 
following manner : 

Make a double filter out of white filtering paper, 
and insert it in a quart glass funnel ; mix about half 
an ounce of talcum with one pint of hot water in 
a bottle and shake well, then pour it immediately upon 
the paper filter, taking care so to distribute the mix- 
ture that the entire filfer from bottom to top is evenly 
covered with the fine powder. The water will be found 
to pass off rapidly and perfectly clear, after which the 
filter is ready for filtering any cloudy mixtures. The 
same filter may be used, frequently for the same sub- 
stances ; but after it has been used the funnel should 
be covered with a glass plate, to exclude the dust and 
preserve the filter clean for the next operation. 
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ped for war. He is 'seated with his left hand on his 
sword, and about him and ou a staircase bah in d him 
are grouped the members of a negro family. The De- 
gress, on whose wristsfche fetters are still visible, raises 
her hands to Grant, praying him to deliver her from 
slavery, while the negro tries to eipre&s his gratitude 
by pressing the General's hand, resting his left hand 
on the forearm of hie deliverer. In the foreground a 
little negro boy is playing with the broken chains. The 
left face of this portian represents, in high relief, the 
scene under the memorable tree at Appomattox, where 
General Lee surrendered his sword to the victor Grant. 
In high relief, at the right, the artist has shown the 
steps of the White House at Washington. On the up- 
per step* rant is taking the Presidential oath before 
Chief Justice Chase, while in the background stand 
Grant's predecessor, Johnson, and several Senators, 
as witnesses. The front of the principal part of the 
monument bears the inscription,-" Gen. U, 8. Grant" 
The coats of arms of the different States are arranged 
on the under socle.' 

The mausoleum, which is 59 feet in depth, is provid- 
ed in front and at the back with three terraces. The 
cap.of the monument, the main part of the mausoleum, 
the portals, and the balustrades a.re to be made of pol- 
ished granite, the foundation©? rough-hewn stone, and 
the figures and coats of arms of the best bronze. The 
completion «f the work would require about five years. 
— Illustrirte Zeitung. 




INCANDESCENT BUENEB 01" BE. ATJEB. 
The peculiar feature of the gas lamp of Dr. Auer 
von Welsbach consists in the incandescence of cer- 
tain metallic salts placed in the middle of the flame 
of a Bunsen burner. The 
principle!* not new ; it Is the 
same as that in the Clamond 
lamp, in which, as may be re- 
membered, the incandescent 
substance is formed by a lit- 
tle thimble of magnesia 
threads. On the other hand, 
the arrangement of the Auer 
burner is very simple, and 
appears to possess many ad- 
vantages. It consists of an 
Ordinary Bunsen burner, the 
end of which is covered by a 
hood of cotton or woolen 
tissue washed in a special 
preparation. The hood, 
about 6 or 7 centimeters in 
height, is slightly flaring and 
is held by a platinum thread 
which passes around it and is 
fixed to two rods of iron con- 
nected with a ring above. 
The longer of the two is 
held by a thumb screw to 1 
the pipe which support* the 
burner. 

As soon as the burner is 
lighted, considerable heat is 
generated within the hood, 
which, ih a few seconds, be- 
comes aglow with a whitish 
bluo light, remarkable for its 
steadiness and intensity. 

It is not perfectly well 
known how the hood isinade, 
but here are a. few details from the patent of Dr. 
Auer, which throw some light on the subject : Take 
a solution of zircon and nitrate or acetate of lan- 
thanum or yttrium, and soak in it" the woolen or «ot 
ton that is to form the hood. The tissue is then 
carbonized, and leaves a sort of network, which is 
applied to the Bunsen. The nets thus procured ap- 
pear more favorable to the production of light than 
the massive cylinders of zircon tested in 1888 by 
Tessie de Mottay on oxyhydrogen burners. 

According to the inventor, each hood costs about 
1 cent, and will last 1,000 hours, or until the dust of 
the atmosphere is sufficiently incrusted thereon to di- 
minish the strength of the light. Finally, with equal 
lighting power, the consumption of gas in the Auer 
burner will be about one-half less than that of an or- 
dinary burner, whieh should show an economy of 50 
for 100, but these figures ought to be verified. The 



durability of the hood ought also to be determined by 
exact tests. — La Nature. 
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JOSEPH ECHTELEB'6 DEStGlT FOB A GRANT 
MONUMENT, 

Fourteen competitive designs for a monument to 
General Grant, to be erected in New York, have been 
Bent in, and amoig these the design of a German who 
has lived in America for two years is especially note- 
worthy. Thinking that many of our readers may be in 
terested in the design of Joseph Eehteler, we give a 
cut of it, taken from the terra-cotta model. 

The monument is to be about 71 or 73 ft. high, the 
lower part consisting of a mausoleum. It will cost 
about half a million dollars. The memorial is crowned 
by an equestrian statue of Grant. This represents 
the General as commander, riding to battle oti a rear- 
ing horse, his cloak flying, and his head turned to look | 
back, while he points in the direction of the enemy 
with a field glass held in his right hand. 

At the four corners of the cap or upper part are four 
female figures representing- Peace and Prosperity, In- 
dustry and Invention, Commerce and the Marine, 
Statesmanship and Law. #n the front is a battle j 
scene, Grant with outstretched sword riding at the head 
of a column of imfantry, while at tfie left the can- 
noneers are busy firing the guns. At the backof this 
upper part, the North and South are represented as 
engaged in a mortal hand to hand combat, and in the | 
midst of the confusion of the battle rises the imposing 
figure of a oommanding general of the Southern army. 

The group in the middle part of the monument is 
specially well oonceived ; two female figures, the North 
and the South, grasp hands in token of eternal friend- 
ship. The North is represented as having beautiful 
classic features and wearing the Phrygian cap— she is 
laying the palm branch of peace on the shattered wea- 
pons of war - while the South ig characterized by fea 
tures of the Southern type and light clothing, the 
figure being partly nude— she is laying a laurel wreath 
at the feet of an eagle whoSfe outstretched wings spread 
over the scene. The background of this principal 
group is filled with an architectural design of arches. 

On the opposite side of this part of the monument is 
the figure of General Grant in uniform and fully equip- 



Dlftinrectlon br H«mt. 

The disinfection of articles of clothing, and of dwell- 
ings, after infectious ailments, is admittedly One of the 
most important duties which attemds the work of pre- 
venting disease. A recent report of the medical officer 
of the local government board, London, presents the 
entire question of the destruction of germ, life in a new 
aspect, including, as it does, a tneeuoir on disinfection 
by heat, from the pen of Dr. Parsons. The degree of- 
dry heat necessary to kill the germs of diseases well 
known to be infectious was first investigated. The 
bacilli of solenic fever, for example, were killed by ex- 
posure for five minutes in a dry heat varying from 212° 
to 218" F., but their spore9 did not yield to two hours 
at 220'. One hour at 245% and four hours at 230°, 
achieved the result. • Some very remarkable practical 
instances are given of the difficulty with which dry 
heat penetrates such articles as budding, blankets, and 
pillows. For example : A thermometer enveloped in a 
roll of llaouid, placed in a hot air bath at 212% only 
n'gister^d 130° at the end one hour ! Dr. Parsons de- 
monstrated by numerous experiments that steam at 
or above 212° possesses a vary much greater power of 
penetration and disinfection than dry heat, and that, 
where actual steam cannot be employed, inoiBtening 
the air of the heated chamber materially reduces the 
time required for efileient disinfection. Apparatus for 
thus treating the clothes, etc., of the sick poor ought 
to be a feature of the municipal arrangements of every 
city. 
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ZBQUfKSBISO LHVJSKTI0F8. 
A locomotive spring has been patented 

by Mr. John R. Fish, of Grand Rapide, Mich: The 
contraction ia wtcb tbat hangers are dispensed with, 
the Invention beingan improvement on a. former pat- 
tented invention of tbe same Inventor, touching a spe- 
cial construction foruse in connection with the frame 
supporting the driving wheels of a locomotive, 

A steam condenser bas been patented 

by Mr. Talmadgc Blase, of.Millerton, N. Y. It la ao de 
signed that every part is accessible, that clogjcing by 
foreign matters may be prevented, being intended for 
the exhaust of steam engines, for producing a bigb 
vacnam withonttbe use of & Pomp, and tosoregolatethe 
flow of water that the temperature of the hot well ean 
be kept as deaired. 

A steatn condenser has been patented 

by Mr. John Mclntyre, of Weat Hoboken, N. J. Thia 
imrBn'tion relates to surface condensers of the Lighthall 
type, where] n water pipes are used, and coneiats princi- 
pally in dividing the pipes into nests or tiera by the in- 
tervention of platee that compel the steam to apread 
and circnlate more perfectly among the pipes, together 
with other novel features. 

A railroad cattle guard has been pat- 
ented by Mr. Del Yin 6- lermond, of Delphi, Ind. It ie 
bo made as to be bolted down on common track ties 
without diatarbing the roadbed, with slats arranged to 
slant from the center toward each end, so that when 
stock step on the guard their feet will elide down b#- 
tween Ihealats, and thaa prevent their walking on the 
guard, while there is nothing to prevent their backing 
off. 

A water or other engine has been pat- 
ented by Mr. Parker F. Morey, of Portland, •re. Tbe 
engine has a ayatem of automatically operating differ- 
ential valves controlled by tbe action of smecbanlc&lly 
aetnated auxiliary valve, the reciprocating piaton being 
also a differential one, in combination with a general 
receiving chamber, whereby all valvea for directly con- 
trolling the supply and discharge of water to and from 
the smaller endjjf tbe piston are dispensed with. 



AGrRICULTtTKAL INVENTION. 

A seeder has been patented by Mr. Wil- 
liam H. Holcomb, of Cora;, Mlcb. This invention covers 
a itov el construction of a machine which may be used 
to plant almost any kind of seed, irrespective of its size, 
and wbicb may also be adjusted to deliver a certalnre- 
quired amount of seed totheranntngfoot or yard. 

«-*>+ 

KUCELL&.KE0U8 INVENTIONS. 
A pneumatic dredging machine has 

been patented by Mr. William P. Lewie, of •rovllle, 
CaL It coneiste of an agitator, an extensible cylinder, 
.and a vacuum chamber provided with induction and 
T -aTtmti"° pert*, aftd * mrsnn for prodm-liur tbe vacnam 
reqairedto bperate the machine. 

A water closet indicator has been pat- 
ented by Mr. Joseph S. Potls, of Toronto, Cnt„ Cana- 
da. The indicator has a suitable inscription and is 
adapted to slide between goides fastened In tbe upper 
Inner face of tbe door, to indicate from the outside si- 
maltaneonaly with tbe holt ng oftbe door that the room 
la occupied. 

A drum tightener has been patented by 

, Mr. Robert Buchanan, of Sioux City, Iowa. Single and 
double apertored hooks are used, in connection with a 
cord or rope and straps, with the drum body, whereby 
the rope employed to tighten the dram heads sod bind 
theboopamay be passed in parallel lines from hoop to 
hoop. 

An automatic grain measure has been 

patented by Mr. Samuel E. Croebaw, of Three waits, 
.\iicb- Thia invention covers novel features of construe- 
nou and combination of parts in a machine for mesanr- 
Inggi aln and similar aaJwdaucee delivered by aapoat or 
chute, andis calculated to, measure by weight or stroke 
me&sare an may be desired. 

A fence has been patented by Mr. Lafa- 
yette Sams, of near Wolcottville, Ind. It Ie a portable 
fence, In which each panel is made separate, and 
It hae an iron poet support to prevent the wood from 
touching the groundand decaying, wltb sdjuetable con- 
nections for holding the panels together, And various 
other novel features. 

A wagon seat has been patented by Mr. 

John W. Bunch, of Keokuk, Iowa, Combined with the 
seat are Lshaped sopporta, pivoted to the sides of the 
wagon box foe holding the seat in position for use, and 
for sapporting It out of the way of tbe load of the 
wagon when it is desired to employ the entire wagon 
box for carrying purposes. 

A washing machine has been patented 

by Sablna W. Cook, of Dayton, Wash. Ter. Tbe inven- 
tion consists in a tnbe connected at one cod with an in- 
verted funnel, and havjna* a flaring mouth at the oppo- 
site end In which is an air valve, allowing air to enter 
the tube and funoel, bnt preventing its escape, forcing 
air and water through tfce clothes to carry oft the dirt. 

A clamp for holding gun barrels while 

being cleaned has been patented by Mr. Frank M. Eve- 
raft, of Washington, D.C. It is a portable apparatus 
consisting of a bar to which are applied clamps formed 
of laterally adjustable rigid metal parts having standing 
and horizontal portlions, with vertical screw bolts pass- 
ing through the bar, and other novel features. 

A 'stovepipe holder hap been patented 

by Mr*#d win Hayes, of Klrkiln, Ind. It consists of a 
wire band, with angle plates having apertores to receive 
fl» end* .of tbe band, a binding screw and hook formed 
with an eye npon one side of the body to. receive the 
binding bctww between the angle plates, making a aim. 
pie device for holding a stovepipe in a fine. 

A milk pail holder baa been patented by 

Kr. Granville Abbotti of Ha/rteoj) , Minn. Tbe bolder 
*t aajde of a single piece of wire or other suitable mate- 



rial bent to form spall-holding hoop, with arms and 
loosely attached catches, making a simple device for 
holding mllkpallswhlle milking, and rellevethemilker 
from the fatigue of holding the pall between the knees. 

A reel for barbed wire bas been patent- 
ed by Mr, Matthias Kampf, of Minter, 111. It consists of 
a saitable frame to be attached to a sled or other conveni- 
ent vehicle, carrying a reel and ratchet wheel, with 
other novel features, and operated by a handle, where- 
by barbed wire can be readily wonnd and unwound, or 
easily stretched, as may be required in making fences. 

Dress trimming forms the subject of a 

patent issued to Mr. Joacblm Maidbof, of New York 
city. Tbe invention relates to ball edgings such ss 
used for lsdies' drees goads, snd provides for apertured 
cores strung on heads on the cord, so as to be free to 
turn transversely to the length of tbe trimming, to ex- 
pose different portions as the flock beeomes robbed or 
worn oft. 

A paper box has been patented by 

Messrs. John F.Diemer, of Elizabeth. N.J. , and Paul 
E. Qonon, of New York city. Combined with a body 
having flaps is a metallic elide and a locking plate, the 
metallic slide being held in place by the flaps on tbe 
ends of the sides, soda locking plate holding ell the 
parte in position, making a box wbich is simple and 
durable.- * 

An adjustable seat for vehicles has been 

patented by Mr. Michel Quiet, of Paris, France. This 
invention covers mesns of controlling and securing tbe 
sliding or movable seats oftwo-wheeled vehicles wbich 
have a fronteeatand arearseat.one fixed and the other 
adjustable relatively thereto, to balance the vehicle or 
regulate tbe position of the load, making the adjust- 
ment quick and easy. 

A scraper has been patented by Mr. 

James Hocking, of Denton, Neb. Adjustable shovels 
arc mounted on a rotatling frame, to be raised and low- 
ered, there being a device for imparting the rotary mo- 
tion from the driving wheel, and a device for raising 
and lowering the rotatingframc, tbe dirt being deposit- 
ed in a drum wbich can bereadily opened and closed by 
the operator. 

A tamping bar has been patented by 

Mr, Timothy Gleason, of Red Wing, Minn. It has a 
yielding bandle'whicb lessens tbe labor in nee and ob- 
viates tbe jar and shock usnslly experienced by work- 
men, having in suitable position adjustable collars with 
spiral springs iucloeed in a casing or hollow handle, by 
which movement is imparted to the bar throngh the 
medium of.tbe springs. 

A safety helmet has been patented by 

Messrs. Qustav Rnnge and Alexander Stude, of Bremen, 
Germany. It has a double lining, and fits the head 
closely, but leaves part of tbe face uncovered, there be- . 
iug meansfor forcing f res hair into tbe donble Uning.t* 
pass to the uncovered part of tbe face, and keep off 
poisonous smoke or gases, sothat a person wearing tbe 
helmet caueaf ely work in a room fllltd therewith. 

Automatic safe boltwork forms the 
subject of a patent issued to Mr. Thomas W. Brintnall, 
of Maryville, Mo. This invention relates to locks ar- 
ranged to be opened by clockwork, and combined with 
the bolts and springs is an Intermediate mechanism* 
with a cylinder and piston connected wltb the parts, 
whereby a gradually diminishing resistance ie offered 
to theabolts in both directions of movement. , 

A velocipede has been patented by Mr. 

George W. Kodecap, of Middletown, Ind. This inven- 
tion covers a novel construction, arrangement, "Hnd com- 
bination of parte. In which the power is tranemitted 
from tbe pedals by wheels or pulleys and levers to tbe 
main drive wheel, making a machine which can be 
easily guided, and economically operated with a mini- 
mngi expenditure of power. 

A cigar wrapper cutter has been patent- 
ed by Mr. Ledyard D. Bailey, of Central City, Neb. It 
ie acircular rotary cutter of noyel design, a ferrule pro* 
jectlng beyond the handle to fortn a shield or guard to 
the bfade, the knife being Intended for cutting the to- 
bacco leaf for wrappers, and to cut near the edge of tbe 
leaf and across the stems and veins>wHhput tearing the 
leaf. 

A wheelbarrow has been patented by 

Mr. Joseph Annin, of Brooklyn, N. Y. This Invention 
covers novel featnres of construction and combination 
of parta tonching the bandies and wheel bearings, tbe 
lege, and devices for attaching both bandies and legs to 
the body of the harrow, making a firm and rigid attach- 
ment, bnt so that the legs and bandies can be easily 
and quickly detached when desired. 

A road cart has been patented by Mr. 

William R. Church, of Yorkville, III. The shaft coup, 
ling consists of rods to wbicb the thills are to be pivot- 
ed, with clips at their rear ends, and sectional braces 
connected by a tnrn buckle, the forward sections of the 
braces being pivoted to tbe thille nod tbe tear sections 
rigidly. secured to tbe rods, making it convenient to 
raise or lower the shafts to suit the height of tbe horse. 

A shoe fastener has been patented by 

Messrs. Samnel s. Knappand Elliot Browne, of Ablng. 
ton, Mass. It consists of a wire bent in opposltedlrec- 
Hons at each aide of its center to form twoeide" rings, 
for nee in connection with a single lace, being adjusta- 
ble npdn tbe tare at such distance from the'end tbat 
eotBcient length only Intervenes to properly lace the 
boot or shoe and unite it at the top. 

A sandpapering machine has been pat- 
ented by Mr .'Daniel poncaster, of Mecbanicsville, N. Y- 
The machine is so constrneted that Its working bead has 
a universal movement wbicb accommodates itself when 
In operation to tbe wind or twist In doora orths springs 
In panels, or to an nneven bench that is not horizontal 
or level, for doing all kinds of sandpapering rapidly 
and economically. 

A riding 1 saddle has] been patented by 

Kr. Joseph F. Bennett of Fellville, Ky. It has wire 
aprlngs torender tbe saddleeasy totbe rider, the springs 
being attache d to strips, and over them placed a shield 
connected a tits forward end direct) y to the tree, while 
connected at its sides and roar ed^-e to the tree by moans 



o f straps, the saddle to contain sbont twenty springs, or 
as many more o r leas . as required. 

A heating attachment for cooking 

stoves has been patented by Mr. Richard A. Rew, of 
Pomeroy, Wash. Ter. It consists of a peculiarly con- 
structs chamber, with smoke drums, end in combina- 
tion with tbe smoke flue, for converting cooking stoves 
and ranges into bot air and ventilating stoves, to utilize 
them for tbe double pnrpose jf cooking and heating 
tbe rooms above. 

A drying machine has been patented by 

Mr. Joseph Hanson, of Philadelphia, Pa. Tbis inven- 
tion relates to a machine formerly patented by the tftnne 
inventor, and covers a double construction or dnplicate 
arrangement of tbe swjfta and rods or reels, with a cen- 
tral arrangement of main bars, ways, and operating 
mer.baniem, whereby the capacity of the machine is 
doubled, and a desirable equipoise of parla effected. 

A* bottle washer has been patented by 

Mr. Peter A. Bennett,, of New York city. It is a device 
for washing the interior of bottles with a brush, the 
brush being attsched to a spiral spindle adapted to be 
moved longitudinally Ina saitable apertared plate for 
canting It, while tbe brnsli Is revolved axially, there be- 
ing a fixed and a spring-actuated slidingfrsme carrying 
the spiral spindle. 

A bottle stopper has been patented by 

Mr. Theodore G. Mater % ofCsmden, N. J. It is an elas- 
tic stopper, with an eccentric for forcing It Into a bottle 
neck, rdeausfor attaching the eccentric, and a wire con- 
nected to the eccentric at one side of its pivotal peint 
and passed through and connected to the lower end of 
tbe hottlie stopper, being particularly adapted forbotties 
containing effervescing llQnids. 

An ineidenea window, for lighting base- 
ments, vaults, etc., has been patented by Mr. Isidor- 
Schoenhen?, of Baltimore, Md. It is composed of a 
frame with a parallel serlies of glass blocks of right-an- 
gled triangular shape, with Iheir long sides in the plane 
of the frame, the blocks projecting upwardly to expose 
th eir two sides, bo as to give the greatest amonnt of ex- 
posed reflecting surface without shoulders, while the 
faces of tbe prism are readily accessible for cleaning. 

A ladder has been patented by Messrs. 

John McDonough atd WalterB. Cox, of New York city. 
It ie composed of sections hinged together, each section 
having a joint clasp or sleeve Tot locking the sections 
in ilne with each other, tbe sleeves being operated auto- 
matically, and there being an automatically operated 
locking device attached to each sleeve, making a flexi- 
ble fire ladder adapted to be wonnd upon a dram and 
elevated by turning a drnm*. 

A frame for drying: houses has been 



worked and operated veryeaeily, sothat wltbontchange 
of position a costomer can see samples of hordersin 
combination with different styles of paper, etc. 

A device for sorting horseshoe nails 
has been patented by Messrs. William M. Stone and 
Henry Dondas, of Seeseville, N. Y. Tbls invention 
consists of a ring revolving on a block, and having re- 
cesees, with an adjustable stationary cam attached to 
the block, aod a bent arm for separating tbe nails and 
leading them to a discbarge opening in tbe block, mak- 
ing an improved device for sorting long and short nails 
rapidly and accurately. 

A photographic apparatus has been 

patented by Mr. David H. Houston, of Hunter, Dakota 
Ter. A removable box with sliding shutter fits In tbe 
rear of tbe camera, and contains the sensitized paper 
wound upon two spools so that a straight part of tbe 
sensitized film passes over a plate or partition directly 
behind tbe sliding sbutter. with other novel festures, 
the invention being an Improvement on a former pat- 
ented invention of tbe tame inventor. 

A grub catcher has been patented by 

Mr. Frank Ilulee, of Goshen, N.Y. The body of the 
implement is a sort of *b«et metal pan, over whicb ex- 
tends a wire spring in sueh way tbat. aa the pan Is push- 
ed between rows Of onion and other plants, the spring 
will act as a finger to jar and knock the grubs oft Into 
the pan, a small lantern stand being also attached to the 
implement for holding a lantern in position to aid In 
the work. 

A picture-exhibiting- musical box ha* 
been patented by Mr. Charles E. Juillerat,, of TJew York 
city. The bnx has a ring or circular frame carrying 
pictures, the same being operated hy the. mechanism 
tbat produces the musical tones, so that the pictures 
are made to a show through openings in tbe sides of the 
box, the idea being also applicable to the rotation of a 
disk, and exhibition of pictures in tbe top instead of 
the sidefc of a box. 

The purifying of water for steam boil- 
ers forms the suhject of apatent issued to Mr.Wiihelm 
F>-iede, of Hamburg, Germany. The Invention consists 
in the nee of a composition of matter to be disselyed in 
tbe water i# prevent tbe formation of scale or Incrusta- 
tion, the composition including catechu, cauetio soda, 
sodium hyposulphite, glycerine, and tanner's bark, the 
nse of the compound not affecting the taste, smell, or 
puriity of the steam, and not affecting it for any purpose 
for which steam is ordinarily applied. 

A watch regulator has been patented 

by Mr. Jules C. Levasaeur, of Milianab, Algeria. This 
invention provides means for adjusting tbe balance 
regulator of a watch withont opeuing the case, and con- 
sists of a segmental gear wheel attached to or formed 
patented by Mr. George E. Mills, of No. 612 Pacific | D pon the regulator, and mechanism in gear therewith. 
Street, Brooklyn, N. Y. This invention relate B to a I w bereby the regulator may be adjusted hy means of the 
drying frame in which horizontal trays are arranged to winding stem, when arranged for setting the bands, or 



support tbe fruits, vegetables, etc., to be dried, tbe 
treys to be guided between vertical parts and heid in 
parallel position in series, wltb novel means for raising 
and lowering and dumping them; the frame is also 
well calculated for drying malt. 

A sash holder has been patented hy 

Mr. James P. Hendrick, of Flemingsburg,. Ky. Tbe 
catch bar of the bolder consists of a lower portion to be 
secured within tbe outer sash groove of the window 
frame, and an upper part which has an ontward top or 
bead plate, with varions other novel featuree. malting a 
device which can be readily applied, and will bold tbe 
sasbes open at either the top or bottom, or at both 
places. a 

A sad-iron has been patented by Mr. 

Angnet F. Cbabte, of Evanaville, Ind. It is adapted to 
be reversed or turned on tbe handle, so that any one or 
two or more working facesmaybe used, and these faces 
ant heated by the burning of fluid or gasoline frem a 
perforated tube connected with a small rceervoir, tbe 
flow being eaaily regulated, and the besting arrange- 
ment of the iron being sneb tbat It can be conveniently 
need for many other purposes? 

A method of purifying water has been 

patented by Messrs. William J. Merrison and John C. 
Wbarton, of Nashville, Tenn. The invention covers a 
method of adding to the water. ft mixture of lime, soda, 
and sand, andth'ena mixture of alum, permanganate of 
potassium, and sand, the method being advantageous 
for all waters to be need for domestic purposes, as also 
In the preparation of various beverages, and for etesm 
boilers, laundry and bathing purposes. 

- The construction of sash windows forms 

tbe subject of a patent issued to Messrs. Vaelav Elan 
and Rudolf Seitz. of Prague, Bohemia, Austria-Hun- 
gary. The invention is for windows having an upper 
and lower outer and an upper and lower Inner gash, all 
4besssbes being mounted to slide and to swing on piv- 
*ts.and counterbalanced by weights in each manner 
that they can be swung inward oh binges to/ acilitate 
eleaning or repairing. 

A rotary system of stage scenery has 

been patented by Mr. Roderick G. Qaptill, of Chicago, 
HI. The construction of this scenery ie such that It 
may be shifted by simply turning a pulley, 'sotbe scenes 
may be changed very easily and rapidly; and w'hen the 
seenery Is taken down it may ail be rolled npon the 
rollers that support it, and the bars and braces being 
made in sections, the .whole may be packed In fcmal) 
compass and easily transported. 

A shingle-sawing machine basbeen pat- 
ented by Messrs. Francie M. Hanks and Horace N. Sib- 
ley, of Midway, La. It le a band saw machine, with a 
reciprocating earriage carrying two seta of block hold- 
ers, two sets of set worke, and a mechanism wbereby 
oneeet is actuated to feed its block forward while the 
block of tbe other set la operated npon by the saw, with 
other novel features, the In venlion particularly relating 
to a former patented invention of the same inventors. 

Aii exhibitor for wall papers, borders, 

and ceiling decorations has .been pat«n*£d byMr.Lew- 
ellen A. Ely, of Mnlr, Mleh, It has Interchangeable 
wings or frames, which can be removed Instantly and 
held together for comparison of sample*, theippM at as 
being light, strong, and durahle, and onethatCAnoe 



by an independent stem fitted in the case, with other 
novel features. 



'3Bu0iTtee0 and / T8>ev&onab 



27u charm for Insertion under this head i* One IMMar 
a lint for each insertion ; atmit eiffht words to a line. 
Advertleem*rJs must ** rscsivesl at publication office 
asecniy as Thursday morning to avpearinne&t issue. 



The Sturtevant Mill Co., whose offices are at 89 Ma- 
son Building, Boston, Mass., Is receiving msny vAtoed 
ordere Jor the Sturtevant Mill (cute aod descrfptton of 
which appeared in oar issue of May 8, 1350). for crushing- 
and pnlverlzlng ores, phosphates, rocka. cement, etc 
Onsoft.be main festures in favomf this mill Is Its great 
economy over any other precess, the priociple belrie very 
unique and novel, tbe material pulverizing Itself, thus 
avoiding tbe osaal wo&r of machinery. This machine 
both erushes and pulverizes tbe materia), from large 
sizes totherequtrgdflneaess. Circulars, with full inform* 
attoo, f urntahed oh application, with references, to par* 
ties ualnc these mills in all sections sf the country. 

All Books and App. Cheap. School Electricity, N, Y. 

Mr. O. Frink, 234Broadway, New York, publishes a 
neat little pamphlet, describing the common f ormsof her* 
nia or rupture, and explaining bow all rases can be 
quickly cured by Fmnk'S Rcpiuhs Remedf. A copy 
will be mailed. In a plain. Healed envelope, to any addreea 
upan request. 

Firstclass tool maker wanted. B. W. Payne & Sons, 
Blmtra, N. Y, 

Wanted— To manufacture on royalty' patented arti- 
cletfcapable of being made In tin or other tight metaita. 
Heard**) A Ennia, 311 RlverStreet, Troy,N. Y. 

Link Betting and Wheels. LinkBeKM. Co., Chicago. 

Boilers for 9aU~—£*zceMent, RebuUL Secondhand. 
Plain TtrfwiJnr, UwimmUi Builen. 

Ons 100H. P-. V x 16', 3" tubes, tH4. 

TwuKIH.P.,6' xl7\3" tubes, eaeh, 1*50. 

Two 7 MX. P.,4>i' x lif, 3" tubes, each. $635. 

Two 60 H. P., i\t x15', 3" tubtfB, each, W&. 

Three bOU. P.,4'xltt',3" tVbes«eaeh.(3N. 132$, and 
|S50. 

KOur45 H. P.. 4 r x LV, 3" tnbea,lK%. *S00, $823, and WSO. 

One 40 H. P.^x 13'.<276. 

One30H.P., 1230. 

Vertical Boiler*. 

Three 1»H. P.. Corltss, 2" tubes, aacb Woa 

Three 12&H. P. A" submerged tabes, each, *&!&. 

OnelOO H. P.. V* tubes, $600. 

Oae TO H. P., 2K' r tubes, $400. 

Oae 25 H. P., 1%' tubes, $9l». 

Locitmotivc, Firs Bans Pattern. 

Three 10$ H. P.. 4" tube*. tfOO. S5ft, and WOO. 

Tbrea» U. P., S" takes. **6U. $700, aad $700. 
. Five 30 H. P., 2*tube», $*» each. 

O n e 50 H. P.. S' h tube*, $6;5. 
JEufflDes and bpllera, portable and stationary; wood- 
working and general machinery. Send for estimates. 
eta tin k exactly wbat you want. W. E. Drew, agent y, C. 
Foiaalth Mach. C*., Manchester. N. H. 

The Railroad Gazette, handsomely, illustrated, pab- 
Usbed weekly, at 73 Broadway, New York. Specimen 
copies free. Band for cataiofcue of railroad nooks. 

Friction Clutches from $3.25 on. J. C. Blevney, New- 
ark, N. J 

Wanted by a Manufacturing Company, Superintend- 
ent, competent to take chance of a Fonadry and Machine 
Shop. One famtltarwltb painting, graining, and general 
jobbing work preferred.. Address, stating aaiarr ex- 
pected, "Metals," P. O. Box 77a, N. Y. City, 
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ADtUmaffnetle shields— an absolute protection from all 
electric and majruetlo loflucncea Can be applied to any 
watch. Experimental exhibition and explanation at 
'■ Ant I-Ma*netlc Shield & Watch Case Co.," 18 John St., 
New York. F. 8. Giles, Agt., arGiles Bry. ACo-, ChiCaxo, 
whereful) assortment of Anti-Magnetic Watches can 
be bad. Send for full descriptive circular. 

Bavwell'8 Bnginsw^a J^ti^-Book. By Charles H. 
Hanweli, CWH, Marine, and Meebanlcsl Kntrlneer. Giv- 
ing Tables, KuleB. and Formulas pertaining to Mechan- 
ics, Mathematics, and Physics. Architecture, Maaonry, 
Steam Vessels. Mills. Limes, Mortars, Cement*, etc. OK) 
paxes, leather, pocket-boot form, $4J& For sale by 
Muon Si C:. 961 Br#adway, New York. 

Woodworking Machinery of all kinds. TheBentel & 
Uanredant C 0. . 116 Fourth St., Hamilton* O . 

Guild & Garriaon'B Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air, and Rases, NeweaUloorue 
now ready. 

Concrete patents for sale. E. L. R&nsome, 9. F .. Ca). 

The Enowlea Steam Pump Works, 44 Washington 
St.. Boston, and 9ft Liberty St., New York, hare just ls- 
eueda new catalogue. In which are many new and im- 
proved forme of Pamplng Machinery of the single and 
duplez. steam and #o wer type. This catalogue will be 
mailed free of charge on application. 

Preeses &, Dies. Ferracute Mach. Co., Bridgeton, N. J. 

OompUt* Practical MauMnist, embracing lathe work, 
Tl*e work, drills and dillllng, tape and dies, hardening 
and temoertng, theniakloEitnd nseof tools. taol grind- 
ing, marking out work, etc. By Joshua Hose, illustrated 
by 856 engravings. Thirteenth edition, thoroughly re* 
vised and In great, part rewritten. In one volume, 12mo, 
439 pages. tl£L For sale by Mnnn & Co.. U61 Broadway, 
New York. 

Nickel Plating.- Sole manufactnrere cast nickel an- 
odes, pnre nloke) salts, p«)igh]iitr composition s,«tc. $100 
"lAUit Wrmfer." A perfect Electro plating Machine. 
Bole manufacturers of theuew Dip lacquer Kristaline. 
Complete ontflt for plating, etc. Hanson, Van Wink le & 
Co.. Newark, N. J., and 92andW Liberty St., New York. 

Iron Planer, Lathe, Drill, and other machine toola of 
modern design. NewHavenMfg.Co-, New Haven, Conn. 

Wrls&U* and E&&p*». Compiled from the Soienti* 
FicIamkkicas. A collection of practical soggoatlons, 
processes, and directions, for the Mechanic, Eogineer, 
farmer, and Housekeeper, witb a Color Tempering 
Scale, and numerous wo *>d engravings. Revised by Prof. 
Thurston and Vander Weyde, and Engiueera Bael aud 
lUse. 12mo» cloth, W.«0. For sale by Munn & Co., 361 
Broadway, New York. , 

The Improved Hydraulic Jacks, Punches, and Tobe 
Expanders. B- DndKeon, "H Celumbia St., New York. 

friction Clntch Polleys. D.Friabie & Co.,N.T.city. 

If an Invention has not been patented in the United 
States f ormore than one year, it may still bepatentedln 
Canada. CoetforCanadtan patent, fit). Various other 
foralxn patents may also be obtained. Por instructions 
address Munn & Co., scientific American patent 
ajtency. 361 Broadway. New York. 

Tight and Slack Barrel Machinery a specialty. John 
Qreeuwe+d & Co.. Rochester. N.Y. . See .Hue. adv., p. 28. 

Inventor* wishing to sell their inventions, addreea, 
with naittculars, Chaa. Babaon. Jr., 24 Congress St., Bos- 
ton, Mass. 

Catarrh Cured. 
A otergyman, after years of sofferling from that loathsome 
disease, catarrh, and vainly trying every known remedy, 
at last f onnd a presort ptlon which completely oared and 
saved him from death. Any sufferer from this dreadful 
disease sending* a self -ad dr eased stamped envelope to 
Dr. Lawrence, 212 East 9th 8t-. New York, will receive 
the recipe free of charge. 

Supplement Catalogue.— Persons In pur edit of Infor- 
mation of any special engineering, mechanical, or sclen- 
tino sabject) can have catalogue of (mutants of the Set- 
lsrinc AMBBtOAN StTPPLBMRVt Bent to them free. 
TheBtrpPLKaiENT contains langthyartlclas embraolng 
the whole raajre of engineering, mechanics, and physics,! 
science. Address Mnnn &Co.. Publishers, New York. 

Timber Gaining Machine. All kUnde Wood Work- 
ing Machinery. C. B. Rogers & Co., Narwlch, Conn. 

Lick Telescope and all smaller sizes boilt by Warner 
& 8wasey, Cleveland. Ohio. 

Gardner & Miller'B Patent Belt Clamps, Settee. Bil- 
lings &, Spencer Co., Hartford, Conn, 

Send for catalogue of Scientific Books for eale*by 
Mann A Co., 3fll Broadway. N. Y. Free on application. 




HINTS TO CORRESPONDENTS. 

Names aud Addreaa meat accompany all letters, 
or no attention will be paid thereto. TbJfi is for onr 
information, and not for publication. 

References to former articles or answers should 
Kive date of paper and page or number of question. 

Iuqilirl«ft not answered, in reaaonable time should 
ne repeated; correspondents win bear In mind that 
some answers reqnire not a little research, and, 
though we endeavor to reply to all, either by letter 
or In this department, each must take hie turn. 

Special Written luf ormntion on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplement* referred 
to may be had at the office, price 10 cents each. 

Books referred to promptly supplied on receipt of 
priee. 

flit nerali sent for exaroioation should be distinctly 
marked or labeled. 



(1) F. McF. aeke : 1. Do certain sounds 

produce silence? If so, how can It be Illustrated? A. 
Two sounds may come from eources eo.eituatedthata 
deadening of both by interference will be produced. It 
is hard to produce absolute silence thus. Apparatus 
for the experiment is illustrated in text books. 2. 
Does sound exist without an ear to hear it, or is soond 
produced bv vibrations on the ear? A. Scientifically 
speaking, it doe*. 3. Where can I get a thorough de- 
scription with engravings of the combination lock? A. 
There are tnany pateotaon combination locks. 4- What, 
if any, is the present variation of the magnetic needle 
from tbe truenorth poler A. In Bostonln 1880, 1141*; in 
New York, same year, 7*84*-». How many crematories 
in the United States, and where are they situated? A. 
We believe three crematories are now in operation, aud 
several others proposed. 6- Are colors carried to the eye 
by vihratious, or is It by other means? A. Colors it is 
assumed are carried to the eye by vibrations of the 1c- 
minlferons ether. It is all theory. 7. What Is the 
office of J tbe little cylinder on the right hand side of 
a locomotive,, juet In front of the cabf A. The cylin- 



enough to make light? A. He con Id run it so as to light 
two or three Bcandle lamps. 

(8) H. A, B. asks what sheet metal, 

some Inexpensive kind, say of thickness of about 
twice that of heavy writing paper, will bear the 
moat bending at a given llpe without hreaking. A. 
Soft Bessemer steel or copper. 

(9) W. S. B. aeke : 1. In a dynamo 

having only electro majmeta, what first generates the 
current in the field magnet coils tocanee them (the 
field magnets} to become electro magneta, there being 
no permanent magnets In the machine? A. The mag- 
net cores retain a little " resided! " magnetism, 
which is enough to start the current, which then in- 
creases until it reaches the maximum. 2. What is the 
difference of arranging electric lamp In parallel and 
In aeries? A. In para'lel arrangemeot tbe enrreot Is 
divided among a number of lamps; In series it goes 
successively through tbe lamps. 

(10) E. L. B. aeke : 1. Can you give me 
a receipt for makiog a solder that may be need wllh- 
ontactdorresinr A. We cannot give any receiptfor 
a .solder that will work satisfactorily without a flux. 
2. How many Fuller batteries will it take to rnn a 
16 candle power lamp! A. It would take about 100 
cells of Fuller battery lo give satisfaction. 8. Is the 
Fuller hatterywell adapted to electro plating? A, The 
fuller battery Is not recommended for plating par- 
poses. 

(11) T. E. K. asks : 1. How canl make 

a simple and good hair pomade? A, Take l A ounce 
each good washed lard and clariifled beef euet, balsam 
of PeruJt ounce, melt them together in a pot placed 
In boiling water, atlrring the mixture all the while, add- 
ing H fluid drachm oil of nutmeg or a little oil of lav- 
ender. When thoroughly mixed pour the mixture Into 
pote while hot. 2. How to make the right kind of 
paper banger's paste, something that will stiekoc white- 
washed or calcimine walla? A. Any way of paatlng 
over whitewash or kalsomine is tedious, and 'may tarn 
out uneatiefactory. Bettereoak and acrape off to the 
plaster and on this good flour paste will etick. 

(13) H. M. E. aeke how to treat wood 

for cells so that It will satisfactorily resist the act'ion of 



der is tbe air pomp of the air brake, 8. Is the moon 
further away from the earth when directly overhead «'«tropo.onf A. Use white wood boiled in pamfflne 
than when j„t rising* Why doe* it look larger when 2 How should Bteel be tempered and otherw.se treated 

In making compass needles and (other small magnets? 



new books and publications 

Modern Architectural Practice. 

No. t. A L.ARQE Country House. 

Bruce Price, Architect. New York : 

William T. Cornstock. 
This baok.isa large and beautiful quarto, containing 
perspective views, elevations, plane, aod detail for a 
largecountry house. tobe built inCalifornia. The epeci- 
ficationasre given In folj^the general conditione betug 
pnt in the form of an actual contract, the mason work 
commencing with the excavation, and describing the 
Stone masonry, 'cut stone, and brick work; the plastering 
and iron work come next in order, and the carpenter 
work la. described, with much detail, accompanied by 
many sketches; the inside finish and trim, the tin, cop- 
per, and galvanized iron work, the cabinet work, man- 
tels, (and flreplaocB. the painting and glazing, plumbing, 
gaa fitting, hardware, and heating, all are treated with a 
minutiae whlcb wonld seem to make a complete work- 
ing chart for the intelligent workman in the bulldlngof 
a large and heantifol country mansion. * 

Die GrALVANOSTEOiR. Joe. Schasehl. 
Vienna, Perth, Leinsic, 1886. 72 cuts. 
PP. 224. 

This is the thirtieth volume of the " Klektrotech- 
niechea Bibliothtik," published by A! Hartleben. It Is 
a uaefn] little work, treating in a very practical way of 
the art of electroplating with the dinTerentmetale. The 
genera] division of the subject includes the funda. 
mental principles; the chemicals need; sources bf elec- 
tric currents; their measurement aiid cootrol; prelim), 
nary treatment of the objucts; composition of baths 
and after treatment of the plated articlea. Tbe baths 
given comprise, besides those of tbe more ordinary elee- 
trO'platmg metals, baths of line, Irou, lead, cobalt, an- 
timony, cadmium, and aluminum. The workthromgh- 
ont bears the mark of practicability and sufficient thor- 
oughness. A cunclnding section speak* of the sanitary 
features of tbe hUAiiwwe.of poisoning, and antidotes 
therefor, 



rising than when.setting? A. It is not. It is not known 
why the rising moon looks largrr, unless by association 
andcomparisonwithobjecte on tbe horizon, «r between 
It and the observer* * 

(2> G. B. P. asks: 1. Are there any lo- 
comotive works in this country turning out as many ae 
two complete engines in.one week? A. Yes. In build- 
ing a large uumber of locomotives there are shops that 
can turn ont two locomotives a week, bnt they are not 
built from the raw material within the week that they 
are finished. The various porta may have been several 
weeks in passing through the various stagee of tbe 
work. 2. Is. there Snch a process as photo.slectro, or 
photo-electrotype, for printing or copyiug? A. There 
is aprocess of engraving or reproducingprinte ordraw- 
lugs by photo. electric manipulation, and is called "pho- 
to-electrotype" and " photo-engraving." 

(8) M. L. W.— We recommend you to 

make a. study of what baa been done in tbe way. of 
compressed air motors for street railways and other 
pnrposes. See Scientific American Sufplbkknt* 
Noa. 18, 176, 177, 238, Sffi, 309, 338. 

(4) N. A. H. aske : Why doee placing a 
vessel of water on a stove' in a close reom prevent a 
headache or feeling of closeness in tbe room? A. 
Any beneficial effect from placing a vessel of water on 
a stove is doe to the imparting of moisture to the air. 

(5)*H. L. D. aeks : 1, Can I make a 

telescope finder by putting hair lines across the dia- 
phragm of a small spyglass? Do I want two or four 
lenses for the eyepiece?. A. Yes, provided it has an 
eyepiece formed of convex lenaee. 2. Can the dynamo 
In SuFrLRHKNt. No. I6f J 'be arrauged so ae to give a 
shuttle current by drilling the journals of the armature 
and running termloala from the afmatnre through, 
so as to connect with coutact springs? If so, how 
ehpuld these contact springs be connected? Woold 
like it arranged so as to glv^ either enrrent by elmply 
changing a. switch. A. Excite the field magnet by 
means of a direct current from a battery or another 
dynamo. Connect one "terminal of the armature wire 
with the armature ehaft and attach the othcrtermlual 
toaeleeve carried by tbe shaft bntinanlated therefrom. 
Ooe collecting brush or spring should press on the 
sleeve, the other should touch tbe shaft, or better, a 
braes or copper ring driven on the shaft. To secure 
a direct enrrent yon will need the ordinary two part 
commutator, which may he arraoged beside the two 
rings for alternating currents. 3- Have you ever given 
directions for making a diagonal eyepiece for a tele- 
scope? .if bo, where will a email piece of mirror an- 
ewer? A. A piece of mirror will not answer, as it 
will yield two images, one being reflected from tbe 
f root,, tbe other from the back of the glaas. Use a 
plate of speculum metal or a glass plate silvered on Its' 
face. 

(6) M. Hr aske : 1. Can dynamo de- 
scribed in Supplement. No. 161, benaedfor a motor aa 
well as a dynamo? A. It ran be done by making the 
total resistance of the motor equal to one of the 
lamps which It Is to replace tn the circuit. 2. if eo, 
wbat Biue wire and how mnch should be n&ed to wind 
armature and field magnets to make motor fit to 
ran on ordinary Edison {100 volt) circuit? A. Wind 
the field magnet with 226 feet of No. 26 wire. Am. 
W. Q., and the Irmatnre with about GOO feet of No. 
SS. Place the armature and magnet 1 n series. 

. (7) J. B. K. asks: 1. Is there a dy- 
namo made just big enongh to farnleb sfx to ten 16 
candle power Incandescent lamps? A. Any of the 
electric man n factoring companies can fnrnleb eoeh a 
machine g. Will dynamo described in Bustlxxtnt, 
No. 1*1, have power enongh for 16 candle lncandea* 
cent Hgbto, and bow many? A. It U not adapted to 
lantpa of high reabtanoe, & Could one man, with 
crank on large band wheel, Cnrn it for ten minnteefaet 



A, Steel for magoets sbonld ehoulb^beof good quality, 
such ae used for tools, and made hard by heating to a 
cherry red and dipping in water, For compaseneedlea 
or any magnet always plunge endwise, to avoid spring- 
ing. They may be draw-tempered to a straw color 
and sprang straight if required. 8. How to pronounce 
dynamo? A. Accent on thefirat syllable. 

(13) J. M.— You cannot harden cast 

ron tobeof any valne. It has already too much car- 
bon. Wrought iron that baa been cleaned fromecale 
will only take a very thin bard surface by heating 
with f erro>cyanide of potaaslnm, covering the surface be- 
fore thearticle iamadered hot and has gathered a scale. 
Treatment with shavings of horae hoofe, with the ferro- 
cyanide in an iron hedf, in which the article to be case- 
hardened ie plaeea, and boated red hot for An hour, is 
better. 

(14) f. W. B. asks how th« black is 

pnt oa parts of optical lostnkments, aa on the Inside of 
tetevuopes. A. Verythlnshellac varnish and lampblack 
Je need for thia pnrpoae. Mix the lampblack with 
alcohol andadd a few drops of shellac Tarnish, not 
enepgh to make It shine when dry. 

(16) F. M. asks : Can a fly wheel 33 feet 

in diameter be speeded to 100 revolutions per minute, 
witb safety. Can the shaft and hearings be made strong 
enongh to atand ft? A. Any shaft and bearings that 
will carry the fly wheelat any speed is strong enough 
for 100 revolutions per minnte, provided the wheel is 
balanced and strong enongh in the rim to resist cen- 
trifugal force with a large factor of safety. Sueh a 
speed ie high, for eo large a wheel. See article on tbe 
Strength of Fly Wheels In ScusNTinc American 8tjt> 
PLBMENT, No. 674 We do not know the siae of the 
largest fly wheel in the world. 



TO UTvEHTOaS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroa*. enable us to understand the 
laws and practice on both continent*, and to possess un- 
equalqd facilities for procuring patents everywhere. A 
synopsis of the Patent laws of the United States and all 
forelK" oonntrles may be hadon application, and persoue 
contemplating the securing of paten is, either at home or 
abroad, are Invited to write to this orBea for prlloes, 
whlcb are low, in accordance with tbe times and Our ex. 
tensive f acuities for conducting the business- Address 
MDNN" * CO.. office SCIENTIFIC AM EH re an, 863 Broad, 
way* New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United State* were Granted 

December 28, 1888, 

AND EACH BBAHING THAT DATE. 

IBeenote atendof list abont copies of these patentfl.] 



Adjmtahle hauler. C. O. TaJe 355.288 

Alr.dr^Dx composed, O. R. CoHliifrtrorth 366,0(0 

Air or other flnld nnder prcssnre, apparatus for 

exhatHtln g *r delivering. B. Davis 364^88 

Alarm. See Borgiar alarm. 

Alarm. j. R. Brandeo ..'. BHJ34 

Alloy; M. A. Wbeeler Sit 996 

Animal trap, E. 8. HOtthxlM SfcttlB. 8M.017 

Buby walker, S. S.Gleaso D ... 3M.896 

Bag. Bee Paper ban- 
Bar. Soe .Splice bar. 

Bareefa pole, at. H . W Itaon 3W.961 

Bar* cutter. B.C. Ktrty 856,179 



Barrels, meaos for attaching heads to. T. P. 

Walsh *Mtt 

Basket floattw minnow, D. B. Welghtman JS«,9W 

Beating and mixing machine. F. V. Raymond BC9M 

Beltgearlng, Wlttmann* Tingling 356.231 

Bit stoek, A. W.Morgan tU,7it 

Blast ciipiila. hot and force, M. Ham m 984,999 

Blind, tnslde, W.A. Holbrook 86,168 

Blind, inblde window. J. Auld 3)6.046. &6.M6 

Blinds, spilog Bti-ip for Inside, W. A. Holbrook... . $56,10 
Block. See Fedder block. 

Blower, pressure. W.C.WIndeld .".. 365.111 

Boiler. See Steam boiler. 
Bolt. Bee Track bolt. 

Bolt machine, A. W. Rose 866,109 

Book, copying. K K. Whlton SAJfO 

Books with metallic staples, machine for (stitch- 
ing, W.J. Brown, J r 8M,BS6 

Boot and nailing machine, H. 8. Bacon , 364,117 

Boot or shoe stretcher, J. Donovao. ..;... 866.000 

Box. See Journal box, Mubic box. Musical box. 
Spice box. 

Bottle, mucilage, B. R. Cahoone 866,000 

Bottlie stopper, T.O.Maler 886.088 

Bottle washer, PA. Bennett &B&OS4 

Bruce. See Heel brace. 
Bracket. See Wall bracket, 

Bracket, L. E. Hastings 364,808 

Braid roll aud case therefor, J. Eeleher 364,964 

Brake. See Cur brake. 

Broom, Smith A Taeger 865,213 

Broom, wire bound. Smith A Yaager 856,226 

Broom wiring machine, Smith A Yaeger 805 J34 

Brusb shield and binder. W. L. Barnes 365, 138 

Buckle cover. J. P. Scollar :. 366,101' 

Bung for cans, O. K.Perkins, 3S»,(E> 

Bungs in cans., implement for inserting, Perkins 

A Transom... S6J04 

Buoy srbeacon, J. M. Foster 866,167 

Burglar alarm, H. Ferris ...SiJBO 

Burner. SooOaB burner. 

Butter, machine t cr printing or moulding. P. I* 

Kimball - 3S4.98S 

Butter package, O.W.Bradley afio^sa 

Button, H. B. Itobloson ■ 366,039 

Bnlton attaching machine, J. C.F. Dick 864,989 

Buttonhole sttteblng and barrtng machine, Reed 

A Beale 865.028 

Buttons, Implement for making covered, T. O. 

Roebuck 366,880 

Cabinet, flllng, P. J. Schlicht 366^19 

Cabinet for holding spoolBOf thread, etc., J. A. 

Law 384,913 

Cane, cutting sugar and sorghum, H. A. Hughes. 854,905 

Capsule cutting machine, T. C Men 366,198 

Car brake, I.. Dnbe 864.891 

Car brake attachment. R. QuatermaeB 856.108 

Car brake, automatic, K. H. H.Lelneweber 964.915 

Car coupling. H. C. Horolsh... , 866,088 

Car coupling. H. A. J tikea 366,174 

Car coupling. H. Eees 856,176 

Car doors, adjustable attachment f nr freight, T. 

H. Duran .' 864,978 

Car driving mechanism, B. Dederlck 8H889 

Car, dumping. S. B. Spenee 855,228 

Careprlng.Q. W. Morris 886.197 

Car. stock. O. Newell S6SJr!7 

Carpet llolog, C. H. Cole : 855.140 

Carpet swseper, W.T. Johneten 864,903 

Carpets, elc. roll stick for. DsvIb A Rsth. Jr. 366,148 

Carriage curtain fastening, wrS. Dnnn. ::*....". ~:vflt19J9 

Carriage seat, 8. M. Hardtnbergh ......:.. 8M.979 

Carrier. See Trace carrier. 

Cart and weighing scale, combined coal, Art*aga 

ADelValle 854,988 

Cart, delivery. G. Bopp 886,177 

Cart, road, W.R. Church 068,069 

Cartridges, real ting implement for, T. a. Bennett. 966,128 
Case, gee Packing case. Show case. Ticket 
case. 

Cask,L. Mlnch 866,195 

Casks, bead staying device lor. T. P. Walsh 3S5JB) 

Caster, S. T. Lamb '. S56JJH) 

Casting machine, type, 13. Kettle. 864.986 

Centrifugal extractor, W. AC. L. Calms 886,188 

Chair. See Nursing chair. Tilting and swivel 
chair. 

Chart for draughting garments, e. Gartland 855,100 

Cheese cutter. S- P- Hodgen 956,081 

Cholera, remedy for. A. T. Estabrook 354.975 

Chnck. lathe. J. C. Williams 865.237 

Cigar wrnpperontter. L. D. Bailey 855,051 

Circuit closer, W. B. Manny 851,919 

Cloth cutt lug machine, P.Howe Mi,0B8 

Cloth cnttlng machines, sharpeuing ineohanlem 

for, p. Howe 368X88 

Cloth laylog and cutting machlue, A. J. Tower — 854,863 

Clothes drier. J.J. Bleel ...366,196 

Condeoaer, steam. T. Blass. :>.VOEfl 

Condenser, etaam, J. Mclntyre. .... ... 354,967 

Conveyer, spiral, R. BlrkhOU 866,124 

Coop, folding, A. Qamard 854/194 

Comshe]ler,C. Roberta 36MI1 

Corn shelter elevator, c. Roberts 366^13 

Corset fastening. M:8eltert 34^0 

Corset stays, machine for covering, Nettleton A 

Llttlejohn 966,188 

Corset stayB. machine for covering, W. A. jrettle- . 

ton. 366J18 

Cettongln cylinder. C. R. Talk 864Jk£ 

Coupling. See Car coupling. Shaft coupling. 
Thill coupling. 

Creamer, centrlif ugal, C. A. Backstrom 865,048 

Cultivator and plow, combined wheel, C. Wahr- 

mnnd, Jr .„ ....,,.,. 884,986 

Cultivator, wheel, J .C . Schwaller 855,108 

Culvert o r water-way. J. C . Goodrlittge, J r 864,897 

Cutter. See Bark eutter. Cheese cutter. Cigar 
wrapper entter. 

Cutting or severing device,. 1. A.Bunnell 85SJM 

Decorttoatlng machine. fc.Lycan...... 866.188 

Dental flexible support, O. L. Field 884,976 

Dish washer, centrifugal. A. a. Ingalle 865,088 

Dishwashing machine, J. O. Cochran BS6M89 

Door, L. 8. Enoa. 954JSS3 

Doorand wlndowlcaalng, H. Lncht. 854,918 

Dooreheck, Rinkle A Jeffery. S6JH1 

Dough raiser, a. A. Williams 854,988 

Draught equalizer, A. M. Livelsberger... 3H.184 

Dranght equaliser, J. F. Talt 356,098 

Dredging apparatus, hydraulic. A. B, Bowers 865^61 

Dredging maehlne, pneumatic, W. P. Lewis... 8S6JJ94 

Drier. See Clothes drier. Mait drier. 
Drill. See Bock drill. 

Drum tightener, B. Bncbacan 86&JE7 

Dyeing machine, J. Hanson ._.... aX9n) 

Bar rings, ear wire for, L. Dreyfus..:........: MJaTT 

Bgg beater, F. A. Houck 066470 

Kagteseer.H. Oipp '.' •• 8S4J8J 

■Motrto maehlne, dynamo, * A. Bperty... .ttiHt, 864JM8 

Bleotrio motor, H. M. Peine ^UM 

Blectrlcal conductor, ondergronnd, F. B. Croaker, t^M 
We««nc»therapentlcBJ>pllaa«e, J. Charles 
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Elevator. See Corn shellor elevator. Hydraulic 
elevator. 

Elevator. H. Albert....; 355,114 

■levator, W. Qreb 1 355,162 

Elevator. Ward & Mead 855,386 

Elevator gate, V.K.FauIln SSf,990 

Elevator guard, P. H . McWilllama 365,191 

Engine. See Cylinder engine. was engine. 
Rotary engine. Water and other engine. 

Engine crosshead. G. B. Culling worth. 350,0(8 

Engine .safety device for. J. Rothohlld „.. 354,988 

Envelope sealer and opener, J. W. Turner 351,964 

Evaporating and dletllllng apparatus, vacuum. H. 

T. Yaryan M6.289, 356,29(1 

Extractor. See Centrif ngal extractor. Revolver 

extractor. 
Fabric. See Vulcanized fabric. 

Fabric trimmer, J. W. Dewees 356.148 

Fahrlce, machinery for manufacturing felted and 

end napped, J, Broadhead $56,130 

Fanoets.m beer caeleis, air excluder for. T. Q, 

Baxton.... 355.218 

Fanoeta. leveling attachment fer meaanrlng, J. 0. 

Bbggs '. 356,127 

Feather renovator. H. B. Deellltle 355,151 

Fence. W. H. Berry 355^*8 

Fence, L. Sams 355.217 

Fence post base. J. C.8.W, P. Tllton SM,95u 

Fender. W. F. L. •entry 354,5^8 

Fertilisers, manufactureof , J. T. Julllen 354,963 

Fiber, machine for cleaning and extracting, J. 

Garcia.. 355.073 

Files, making. J. W. Denmead 355.141 

Filter. W. M. Deutscb 855,004. 355,005 

. Firearm, breech-loading. A. Dickerman 354,890 

Firearms, sivhtf or, T . O. Bennett 355,121 

Flsb trap, J. H. Johnson... J6S.W9 

Fodder block, E. *'. Dleterlcbs.. 855,257 

Furnace. See Heating furnace. 
Gauge. See Micrometer plpegauge. 

Gas burner. J. M. Fo ter SM.158 

Gas burner, Incandescent, lialoplu & Eva us 354.57 * 

Geaenglne.N. B. Randall 355,101 

G as engines, electric igniter for, F. Bain. . . . . , . — 351,881 
Gate. See Elevatorgate- 
Generator. See Steam generator. 

Grnb catcher, F. Hulse 368,087 

Guard. Bee Elevator guard. Railway cattle truard . 
Onn barrels while being cleaned.clamp forbolding, 

F.M. Everett... 856.154 

Hammer, power, H. Deerlng.. 356,Mi 

Handle. See Tool handle. ' 

Httnger. See Adjustable banger. lamp banger. 

Harrow, H.W. Alsliouse.. 3M.968 

Harvester reel, E. A. Peck 365,202 

Hat, T.W.Bracher.. S54.8SB 

Hat bodies, etc., foiling or felting, J. T. Waring.. 356.041 
Hal bodies, etc. , machine forfulllug, J. T. Waring .166,043 

Hat sweat, band, V. Moeslein m,»k 

Hats, machine for blacking, A.T.Clark 355,251 

Hay loader, F. Lnther . '. 355,157 

Hay rack, A. J. Wright 355,241 

Hay stacker. J. H. * T.K.Bar ley 355,119 

Bait regulator, electric, R. L. (lulon 355,1(4 

Heat log furnace. A . Hopkins. 366,169 

Heel a nd attaching the same, F. F. Raymond, 2d 355,18; 

Heel brace, C.J. Edney ', 356.268 

Heel, spring. C. H. Martin ..... 364.96* 

Hinge for bexes or trunks. J. V. Snyder 855,227 

Hinge mortising machine. S . A . Mackenzie.. . ..... 355,272 

Hnatag, anrt wv-JAaa saecb Ine. J . B.OlPrlan •&»» 

Holder. See Mop holder. Pall holder. Photo- 
grapher's plate bolder. Stove pipe holder. 

Horeesboe.C. 8. Canfleld,.. .... 8S4.88S 

Horseshee nails, device for sorting. Stone & 

Dnndas..:: 356.108 

Hosiery exhlbltar and ate rack, G. E. Slaughter.. 355.M3 

Hub. wagon, Conrad & Hots 355,141 

Hydraulic elevator, W. T, Fex 356,15s 

Ice hresking vessel. R. Bomaine... -..,.,...... 355,214 

Impalement trap f orhonse breakers. E. Fisher. . . 35»,tro 
Indlator. See Station Indicator. Water closettn- 

dlcator. 
Insulators, pin holder for electric wtre, M. Hanks 355,165 
Jack. See Lifting Jack. 

Joining metallic sections, A. McKellar 354.988 

Journal box, antt.frtctlon. W S. Sharpnack 851,941 

Kiln. See Lime kiln, 

Kolf e. ' See Nail cutting machine knife. Under- 
cutting knife. 

Knitting machine, J. Auredenn — 855,017 

Label, cigar box, C. B. Henaehel 355,015 

Label, shee box, 3. Goodman 351,896 

Ladder, steP.Q- Macnlder ; 355,095 

Lamp, J. Klrby.Jr S64.910 

Lamp.F. Meyrese 855,191 

lamp, electric arc. J. Brady 354.129 

Lamp, electric arc, R, F. Jones ...,..,.,.... 355,172 

lamp hanger, adjustable, C, O. Tale 351,962 

Lantern, L. B. Wood 356,210 

Lantern globe support, F. Diets, — 354,970 

Leather loop fastenlngs.mannfactare of Jffi, Felda- 

berg 355,068 

Lifter. See Transom lifter. 

Lifting jack, R. Jones 85S.1TS 

Limekiln, A. "Weber.... 355,043 

Llqulda'separator. centrtfogal,C.' A. Backstrom, 

355.019, 355,050. 655,216, 355,2(7 
Lock. See Nut l«*k. Permntation lock. 

. Locomotive spring, J. B. Fish : .... 355,(169 

Lnbrleator, B Fleming '..... 355,155 

Halt drier, C. Brada 355,123 

Measure, automatic grain, S.E.Crowsb aw. ,,.,,., 855.061 
Metallic plates, tool for.lnterlooklngtbe edges of. 

E. Small 955,101 

. Meter. See Water meter. 
Micrometer pipe gange, D. G. Brown ............... 566,999 

Mining machine, coal, G. Ednie 355.153 

Mining machine, coal. J. Walton 355,234 

Mop holder, C Bness 851.949 

' Motor. See Electric motor. 

Mower attachment, (awn, J. Given 355,071 

Mower, lawn, O.K. Tyrrell 655,231 

Mowing machines, clutch mechanism for. G. G. 

Hunt 854,906 

Mnale, apparatus for nee In teaching, W. L. Fitch 355.261 

Music box. H.Sumateg. ......: 35&241 

Musical bo x;plctere exhibiting, C E.Jullferat.... 3%089 
Musical Instrument actioDS,pnenmatic euglue for, 

F.Stone..: 355^9 

Mnslcallhstrnments, air engine for mechanical, 

W.D.Parker 856,201 

Nail cutting machine koife.Z. W. Dean aw,0G5 

M«l> catting machine knife. W. D. Young.,., ....... 955,113 

IUU plate feeder. R. Hersey v ', , . .: asijexi 

Kafne' plates, adjustable inscription for. Brown; 4 

: Holler...... ..-.■..aftjuja 

Snrslng chair. & "H. Taliaferro bsweij 

Kstlock.L.D. Warner....... :...... ttSf, 

Kate, die for making, jalchet, it R. Procter: . 3M.U8S 

Oiler, piston rod. Test & 8m Itli S£^2HS 

OiwOon^tta$or,;H,N/*nchola 354,969 

OMteoOar, TT. B. SharBtwca, gu^u 



Ores, apparatus for desulphurising, F, Sibley £56,223 

Ores,extractlur nlakel and cobalt from, D. Itinde- 

leff, 354,923 

Overalls, C V. Osborn 351,923 

Packing case. C. P. & J. A. Scboeberlelu, Jr....... 855,105 

Pocking for piston rods, C. Bonn 855,936 

Pad. See Writlngorblottlmrpad. 

Pan holder, milk, G.Abbott 355,044 

Paint composition, G. Jordan 855,019 

Pants, L. Decker... 855,256 

Paper bag, H. M. Farns'wortb.... 355,010 

Paper calendering roll, B. F. Perkins 355.026 

Paper from continuous rolled sheets, device for 

tearing wrapping. A. W.Jerome 854,981 

Paper, making tracing, reprinting, and transfer. 

J. Leidl assess 

Paper pulp from wood, manufacture of, G. H. 

Pond 354.S81 

Pavement, asphalt, M. Macleod 355,028 

Perforating machine, Laymen & Hansen. 354,913 

Permutation lock. A, J. Haley 35»,»76 

Photographer's plate holder, N. 3. Bowdish 355.056 

Photograph lo apparatus, D. H . Houston 3f>5,084 

Plano-forf e, upright, J, Casey 355J01 

Pipe wrench. P. Johnson 356,270 

Plane, bench, 3. D. Sargent 355,031 

Plant protector. M. A. Sutton. , , 355.282 

Planter, corn, J. C. Schleicher. ........ 1 851,933 

Planter, com and cotton, Armstrong 4 Lowrey .. . 855, 115 

Planter, com and pea. L.*'. Edwards 855,009 

Planter, cotton seed. H. D. Spangler 354,914 

Planter, pea, J . T. Martin 355,278 

Plates, manufacture of compound, Manly & Tay- 
lor 1 355,571 

PIUK.vent, M. Schuets 855,033 

Power, device for trangorlttl ok, G. H. Potter. 855,206 

Printing. M. A. Bancroft 345,118 

Printing machine, platen, O. M.Howard 351,171 

Protector. See Plant protector. 

Pump, S. W. Martin 354,920 

Pump, cylinder, II. Jones.. ■, ». .,..,., - — 354,932 

Pumps, winding up mechanism for rotary air, C. 

F. Hovey 855,018 

Raok. See Hay rack. Wagon rack. 

Radiator. C. E. Ssff ord 355,216 

Railway cattleguard, D. 8. Lermoud 355,133 

Railway-crossing. E. Fontaine 855,156 

Rallwaycurve, horse, A. Bracken. 85J.S83 

Rallw ay signal, S.T. Street 354,993 

Railway train signaling apparatus,. J. H, Blckford 355,055 
Recorder. See Watchman's time recorder. 
Reel. See Harvester reel. Wire reel. 

Befrlgerator, J. Llndle 354,916 

Regulator. Bee Heat regulator. Watch regulator. 

Revolver extractor, D, L. Tower 355,233 

Ring, See Esrring. , 

Rivet, L.O. Dfon. :.., 354,371 

Rockdrill.P. Rader. 355,278 

Rock drill, double acting, H.G.Walker 854,951 

Roller mills, feeder for bagasse, A . Haueberg 361,900 

Roof, glased, T.W. Helllwel] 355,079 

Rotary englue, Brockle * Mack le '. 855,131 

Rowing apparatus, J. h.Heihecker 355,260 

Saddle, riding, J. F. Bennett 855,123' 

Saddle tree, 8. E. Tompkins 354,951 

Sandpapering machine, D, Doncaster .... .. 355.066 

Sash-fastener, A.T.Leake 354,914 

Saw, R. it Pojndoxter ...,•■■.- «,t. .,.......,,, 8i5Jj» 

Saw mill feed mechanism, Frlck A Penney 355,(771 

Sawlog machine, circular, W. H. Gray 355,011 

Scaffolds, safety attachment fpr. L.Amnn. 354,880 

Scarf pin and other pinned jewelry, C, H. Morre.ll 355,196' 
Seat. See Carriage seat. Wagon seat. 

Sejder, W.H. Holcomb -. 355,082 

Separator. See Liquid separator.. 

Sewer system. C. E. Gronsky 855,163 

Sewing machine, W. V. Beardslee 355.0S3 

Shaftconpllng.G.F. Barker 3*5,052 

Shaft conpllng, J.S.Cook '^55,062 

Bhaftcoupllng, C S. Higglns, Jr 355,367 

Shears, L. L. Sagendorph 355,103 

Sheller, See Corn eheller. 

Shingle sawlngmachlne, Hanks A Slhley 355,077 

Shoe. A.T.Cushlng , 854,968 

Sboe fastener. Knapp a: Browne.. SLi5J£B 

Shoe, low cutor Oxford, B. W. Hayes 365.265 

Show case. J- B. Fox : 854,898 

Signal. Bee Railway signal. 

Sink trap, J. E. Pike 851.9S0 

Slate, machine for dressing. F. Shenton 855,279 

Smoke bonnet, W. Bose S54.W7 

Spice box, A. W. Cram.. 855^5 

Spinning machine, BiverB A Wright.. 355,210 

Spinning machine, spindle beating for, H. P. . 

Chase , 354,887 

Splice bar, H. Greer J ..* 354,898 

Spooling machine, S. W. Goddard ... .. • 354.1SI 

Spring. See Car spring. Locomotive spring. 

Stage scenery, rotary. system, R. Q-. Guptlll........ 355.075 

Stand. See Toilet stand. 

Starching machine. J. H. Toof 355,232 

Station Indicator, W.H, Pierce '. 351,929 

Steam boiler, Kellogg * Biray 366,174 

Bteass boiler. W. A. Klrby 355,178 

Steam boilers, header for. J. Hartley :.. 854503 

Steam generator, J. B. Doollttlle : . 356,152 

Steam goner* tors, separator for, M. W.'Hanley... 355,166 
Stopper. See Bottle stopper. 

StOve.J.Orr '. 354,927 

Stove, air heating, W.Tuttle 3B4.S01 

Stove boards, machine for forming corner pieces 

for.I. Van Hagen 35S.2S5 

Stove, cooking, W. H. Miller 354.922 

Stove, dnal gas and spirit, W. P. Houcblu 355.268 

Stove, gas, C A. Cusblng .; 856.143 

Stove pipe holder, E.Hayes ,...i..,. ........ 355,078 

Steve, regenerative hot Nast, H. A. Laughlln 856.181 

Stoves, antomatlc sliding . shelf for cook, M. 

Kuehnie 355,180 

Stoves, heating attachment for coeklng, R. A. 

Bew. '. 865,208 

Suspender attachment, J. T. Budd.. 356,133, 355,131 

■Switch. See Telegraphic switch. 
Tablets, device for ganging and binding, J. D. 

Tracey .. ..'. 354,963 

Tack sorting machine, double pointed, J. F.King- 

will 3M.908 

Tailor's chalk, Implement for sbarpenlug, B. 

Wyatt ...-855,242, 366,243 

Telegraphic switch, J. Absterdam 351.996 

Telephone appliance, J, F. McLaughlin 865,19<( 

Telephone check apparatus. Smith t Sinclair 355,226 

Telephone exchange, mechanical, G. F. Shaver... 354,942 

Telephone receiver, A. E. Dolbear. 335,149 

Telephone reclver. H.'A. Bcbneekloth 365.032 

Telephonic apparatus, J. F. McLaughlin., ,,.., — 865,189 

Tent and wagon, combined, B, S. Tomklns.... 3&23L 

Thermometer, metallic, 01 B St. John 855.281 

Thermometer,"reodrdlhg. Black & Paster.......... 354,965 

Thill coupling, A.MoHugh 856,275 

Thread.etc machine for twisting, J. J* & J. A, . 

O'Connor .*...... 854AM. 

TAoket case, J. A. Belnfeld.. ..,.,,.... SSGyOT 



Tilting end swivel chair, combined, A. B. Stevens 356,230 

Timc.ebeek. J.BlllaJ 364,921 

Tline recorder, watchmen's, A.CHowsird 854,904 

Toboggan, H. 1', Stearns 354,917 

Toilet stand, H.C. Lowtle , S54,S17 

Tongue and shovel, cultivator. J.M.Sanders 355,101 

Tool handle, J . Donoghue 355,150 

Tooth, artlflctal, C. B. Blake. 8r 355.1*6 

Trace carrler.D. B. Coiner 354,987 

Track bolt, C. C. Wrenshall 855.112 

Transom lifter, W, W, Nener 355^00 

Trap. See Animal trap. Fish trap. Impalement 

trap. Sink trap. 
Tree. See Saddle tree. 
Trimmer. See b'abnio trimmer. 

Truck. Merrill A Wing 355.1S2 

Truck. D.8. Wing 356,238 

Truck, W.8. G.Baker 351,964 

Tubes, ceupllng fop oounectlng a series of, H, 

Bushnell 355,117 

Type writing and other machines, paper holding 

attachment for, C. Haven 355.264 

Umbrella, T. A Crabtree 355,142 

Undercutting knife. W. M. Dwlght 854,974 

Underground conduit.. 1. 8. Du Bols 854,892 

Urn, ooff ee, C. Halstead 856,013 

Valve controller and thermostat cemblned, elec- 
tric, V. A. Price 354,932 

Valvegear f orsteam engines. G. S. Strong 355.035 

Valve, watergange. Kelson & Lauderholm 855.098 

Velocipede, A. Burdess : 355,258 

Velocipede, O. Unzlcker 355,038 

Velocipede saddle, T . B . Jeffery. 354.007 

Ventilating sewers, drains, mines, hospitals, ete., 

R. 9. Ash 355,116 

Vulcanized fabric from gums and raiole uixd siml- 

lar'flbers. W. A. Torrey ,-. 851,963 

Wagon, buekboard, E. H. Rousseau 355,215 

Wagon rack. H. Q. T. Glasebrook 355.262 

Wagon seat, J. W. Bunch 3,^068 

Wall bracket, pneumatic W. Lang... 355,031 

Wall papers, borders, and celling decorations, ex- 
hibitor for, L. A. Ely 35WBJ 

Warp threads, machine for drawing In, L. P. Sher- 
man .155.231 

Washer. See Bottle washer. Dish washer. 

Washing machine. S. W. Cook 855,061 

Washing machine, A. Stuart, Jr. 3M.94S 

Watch crown cores,. device for capping, A. C. Dal- 

sell 346.144 

Watch regulator, J. C. Levasseur ,165,093 

Water closet indicator, J. H. Potts - 355.09S 

Water meter, piston, B.C. Terry 355.037 

Water or other engine. P. F. Morey....... S55,09ri 

Waterproof garment, B. Robinson. -..,....* 355.218 

Weeder, hand, F. G. Lafavour 355,182 

Weigher, grain. G. D. Balrd '■ .. 366JS48 

Weighing machine, automatic [grain, D. D. Buhl- 
man v ; 854,911 

Welding plow shares and landsldes, device tor.L. 

A.Weyburn,'. , 355,110 

Wheel. Bee Wind wheel- 
Wheelbarrow. J. Annlu... , 355,345 

Wheelbarrow and barrel truck, combined, J. a. 

Gourlay 356.263 

Windnheel, T. Schulie * S&5JB4 

Windlass, oyster dredge. H. Lawson 855,271 

, ; Win*>lllvDod,dsAInma»«..«,„: 351,973 

"Windmill, G. W. Penn.. ,..'. 355,203 

Windmill, W. C. Weatawar.;„ -865,236 

Windows, construction of sash, KLan A Belts...... 855,091 

Wire and pipe supporting and snow removing ap- 
paratus, 3. D. Locke. T ,155,135 

Wire drawing device, T. P.Straup,...* 354,991 

Wire reel.harbed, M. Kampf S55.«0 

Wire stretcher, E. Bunoh. . ., , . s 855,13.5 

Wire .stretching machln e, Han n A Thorn a. . . . .... 356.M4 

Wood surf aclng machf ne, W. H. Gray 355.012 

Woodworkingmaehlne.H.M.Albee 351.997 

Wool combing machine, W. Lnnd :.... 356,186 

Wrench. See Pipewrench. 

Writing or blotting pad, J. Mi Bimington 355 ,209 

Yoke center, neck, C. B. Furey 855,072 
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tisement vat the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received a*, publication office as early as Thursday morn- 
ing to appear In next Issue. 



GET THE BEST AND CHEAPEST 




(dnouinatl, Ohio, U. S. A.) 
Exclusive Agents and Importers for the United Stats* 
of the 

C EX, E B HA. X B T> 

PERIN BAND SAW BLADES. 

Warranted rmperior to all othera in quality. Anlvh, 
utiitorinicr of temper, and ffenerAl du.-n.blltcy. 
One Peril. Snw ontwAftru rtiree orditiary sawn, 

■>|iLnufn.clnrer*i of Planinit Mncliliicii mid 
other Patent Wo#d Working Machinery. 



SEBASTIAN, MAY&CO'S 

lajmtdtosweiitaig v 

IFoot & 
(Power 

Drill Presses, Chucks, Drills, 
Dogs, and machinists 1 and ama-. 
teurs* outfits. Lathes en trial, \ 
Catalogues mailed on application 
1 05 W. fld St, Cincinnati, O 



LA'X ( hji.Sf 





DESIGNS. 

Bag.J.Lyall 17,041 

Bridle bit, F.M. Gllham .•., 17.940 

Curtain fabric, C. Wheeler 1TJW6 

Doll. B.S. Peck 17,042 

Fork or spoon handle, E. T. Schoonmak*er '. 1T.043 

Necktle.J.H. Flelseb M.03S 

Oil can head, L. B. *D. F. Bowker 17,038 

spoons, forks, etc., handle for, G. W. Shlebler. .... 17,0(4 
Stove. G. O. Bergstrbm .17,086, 17,087 



SJ 1181 MM! 



Lists sent. 
N.T. Machinery Depot, 

Bridge Store No. It- 
Frankfort Street, N. T. 




t19ti 00 Atrenla' Proflts oer 

iAJ£U,uU prove It or pay ferfelt. 



per month, will 

... .. . ^. „-, New portraits 

stoufc A IL150 sample sent nee to all. 

W. H, CHOE8TER & Son, 23 Boud St., New Tork. 



or pay l 
' fte 



EXCELLENT BLACK Copies of otwtfttno wrttim or 
Oruion with am/ Pen (or Type Writer! by the Pateut 

— Only equalled by 

Ltthog,»pt,y. 

_ Speoimens Free.. 

ACTDcaPTIST Co., 3 1'homas Street, New Tork. 



(trttivn wnu w<«y rnj |ui i;|jo it 1 1 

AUTOCOPYIST 



THL C 

r 67 PARK PLACE. NEW YORK 



PEROXTD OF HYDROGEN. —THE 

method of preparing It, and its use as a bleaching agent. 
Contained in 8frEK7IIIO AttsHICAN Sr/rPLEMENT, No. 
545, Price IGcents, Tobehadattblsomceandfrom 
all newsdealers. 



IFflBESOLL BOCK DBILL CO., 

10 PAAE PLACE, MEW TORK. 

Improved "Eclipse" 

HOOK X>Ee.XXiXiSSJ, 

For Alining, Tunneling, Shaft- 
Sinking, Quarrying, Submarine 
drilling, and for all kinds of rock ex- 
cavation. 

"Straight Line" Am Cohprbss- 
o&s, Boilers, Steam and HorsePower 
Hoists, Electric Blasting Batteries 
and General Mining Machinery, 
Send for full descriptive Catalogue. 




TRADE MARKS. 

Boots and shoes, Wearing plates for, A. W. Greeu- 

wood J , .'. 18^86 

Carriag%tnp dressing. Dodgers cllrlfled petroleum. 

W. D. Dodge* Co 13,a» 

Cement, Portland, London Portland Cement Com- 
pany...,. 1S.930 

Flour.B. W.Weldler 13,896 

Gas burners, G.K.Cooke 13.921, 

Hair tonic. J. Bodin 13,817 

Jet goods, Veiti Nelson 13.935 

Looking glass plates. P. Semmer & Co.. ....,...,..., 18,981 

Oil, lubricating. Flake Brothers 13.&H 

Perfumery and cosmetics, H. Whiting 18.837 

Perfumery and powders, McKesson & Bobbins. ... 13.333 

Banges, eooking, Janes AKIrtland 13.D27 

Rubber goods, Boston Bobber Company. .13.91S. 13,919 

Sauce, Crosse * Blackwell : 13^22 

Sewing machines, bottonbole attacbmeut for, 

Smltb & Egge Uannfactnrtng Company 13,933 

Soda and potash, manganate of soda, chlorate of 
potash, and bleaching powder, oaustlo. Wldnes 

Alkali Co.. .j 13,938 

StlrruPs and bridle bits, V. Brodhurst 13.9M 

Underwear aud boys' shirts and waists, ladles' and 

children's, A. L. Singer. 13,934 

Washing or soap pawders, J. C. Kellogg 13.929 

Wtne, Rhine, F. Ilandrlch 1S.WS 

Yarns, woolens, Kammgarn. Spinneret. t&&i£ 



GLU*CaSE.~BY W- H, BREWER, 

Ph.D.— Glucose, lis chemical and trade-names'. Produc- 
tion and con sumption. Chemistry of Sugtirs. Processes 
of making glucose or starch sugar. Economic usee- 
TJee as an adulterant,- Contained In Scientific Ahiui- 
caN Sfpi'i.kkbnt, no, 53?/. Price 10 cents. To be 
had at this otnce and from all newsdealers. 



A Printed copy of the specifications aud drawing of 
any patent in the . foregoing l.lst. also of arty patent 
Issued since 1888, wilt be furnished frtJm this office for 25 
cents. In ordering please state the number and date 
of the patent desired, .and remit to Munn & Co., 861 
Broadway, New York. Wealso furnish ooples of patents 
granted prior to ISSni but at Increased cost, as the 
specifications, not being printed, must he copied by 
hand. 

Cstsutwliiii PsLtent* may now be obtained by the 
Inventors for any of the inventions named In the fore- 
eelng Ust, at a cost of UOeasb. Par foil Ibstrnotioos 
address Munn * Co- 361 Broadway, New York. Other 
foreign patents may also b* obtained 




Chandler & Farquhar, 
177 Washington St., 

BOSTON. 

Agate f iff ftji " hnkts " CALIPKEfl 

AK» 

Barnes' Foot Power Machinery, 

AN* DEALERS IN 

Mirhlnlste' Supplies of E?erf Kind. 

Send two stamps for lllus. catalogoe. 




DIETETIC DELUSIONS.—A PAPER 
by t>r R. M. Hodges, pointing ont some of the popular 
delusions In regard to the quantity of food to be ealen 
and when It is to be taken, and sbowinvtlie true way of 
regulating sucb matters so as to prevent deleterious 
consednences. Contatned In Si lKjrTrjfir Asie&ican 
Supplbiiknt. No. aao. Price 10 cents. To be had a 
this office aud frem all newsdealers. 



in 



Print Your Own Cards ! 

Press 43. Circular size tS. Newspaper slse 144 
Type setting easy, printed directions. Send 
^stamps for list presses, type,etc, to factory. 
KEI'SRY <b CO.. Merlden, Coun. 



CHLORINATION OF GOLD ORES.— A 

paper by a. W. Small, E.M., detailing the method of 
chlorinating gold adopted by the Plymouth Consolidate 
edOold lllnlDgCo. Contained in Sciawnpic Ans»lCAN 
Biipplekent.Ko. 545- Price 10 cents. To be had at 
this office and from all newsdealers. 



Of Arc nnd laeAndewent Y,lgb.ilnu> 
Electric IJght nnd Power. 

Hetors. Dynamos, tramps, and Batteries In all varieties. 

Rleotro-Dynamlo Co,, iii Carter St„ Phtladelphta. 
W-W.GiiaeeaiiOoniBiltfnsT Electrical EturiKsjart 
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LEADING BOOKS 

IN 

Chemical Technology. 

Andres*— A Practical Tre»il*e <m Volatile and Fat 
Varnlahea.. L>acquera, SIccatfTee, and Sealing Waxes. 
From the German* with additions, by William T*BrarjDt. 
Illustrated. l2mo, ... . tUM 

Itird,— The American. Practical Dyers* Companion (or 
Bleaching, Dyeing Sl)t t Wool, Cotton, Linen, Manuel, 
Felt, Dress Goods, Tarns, Feathers, Gra&&, Hat*, Mate, 
Skine, Furs, etc. With 800 receipts and lTOdyed samples 
0/ raw materials and fabrics, £vo, . . . (UI.OO 

ltra.11 dr.— A Practical Treatise on the Raw Materials, 
and Distillation aod Rectlflcatlon of Alcohol and the 
Preparation of Alcoholic Liquors, Cordials, Bitters, etc, 
JZmo. Illustrated, t3J5i} 

Crlqtladl,— Perfumery and Kindred Arts- A com- 
prehensive treatise on Perfumery, Bvo, - |5J30 

Crlallnnt —A Technical Treatise on Soap and Can- 
dles : With a Glance at the Industry ttt fats and Oils, 
176 eagravinga. 5S1 pages. 8vo T . ♦ . $7.50 

Davie.— The Manufacture of Paper: A description of 
the various processes for the Fabrication and Ktnlghtog 
Of every kind of Paper* IncludiUR the materials, toola, 
machines, etc. MO engravings, Sro, me pages. S6.0G 

DavU,~Tbe Manufacture of [Leather. A Description 
of all of the Processes fur the Tanning, Tawing. Curry- 
ing Finishing and Dyeing of every kind of Leather; 
the various Raw Materials. Tools, Machines, etc. Illus- 
trated by ^02 engravings and 12 Samples of Dyed Leather. 
8ro p 8-'4pageA, tW.OO 

DaTta.— A Practical Treatise On the Manufacture of 
Brieks, Tiles, Terra-Cot ta. etc. Illustrated by 228 en- 
jfravingu and 6 plates, Bvo, 472 pages, . . *5.GQ 

DaplaU.— A Treatise On the Manufacture and Distil- 
lation of Alcoholic Liquors. Illustrated by H folding 
plates, and several wood engravings. M& pages, Svo, 

SlOlOO 

Bihuqcc.- A Genera) Treatise on the Manufacture 
OfTlnegar. Sto, $5.00 

Dnwldnwnky*Krn.nnt>— A Practical Treatise on the 
Raw Materials and Fabrication of Glue, Gelatine, Gela- 
tine Veneers, and Foils, IsLngla&s, Cements, Pastes. 
MnCtlagBs. etc. 3S engravings, Emo, , , f3dft 

Fra Bite I -Better. —A Practical Treatise on the 
Manufacture of Starch, Glucose, Starch Sugar and Dex- 
trine. 68 engravinga. ftro. 844 pages, • . t3J50 

Gnetfier.— Metallic Alloys: A Practical Guide to 
their Chemical and Physical Properties, Preparation, 
Composition and Uses. 12mo, * . . $3.00 

' liafffer..— A Practical Treatise On Cauutchouc and 
Gutta Percha, comprising the Properties of the Haw 
Materials, and Mijdog and Working them. With the 
Fabrication of Vulcanised and Hard Rubbers. Composi- 
tions, etc,, etc. Edited by Wm .T. Brannt* Illustrated, 
lfcno f3^0 

&FTte above or any of our Book* ttnt by maii, at the 
p ubttt atotonyrlce*. to any addret* in the world. 
' ^TOw forpe dc*crfpMw OataJoaue of Practical and Sci- 
entific Book*, 9fl jwtfwr, Suo, and our other Oatolomu* and 
CfrcHlarv, including a new and complete Ltot of Book* on 
BUacktoa, Dye Sstufs and Oyetnq 1 Caiit& Printing. Cotton, 
and Wool, and Cfotwn, Woolen* Worsted and Flax Manu- 
facture, Skiing, etc., »mt frttan&frwQfjKMaQeto anyone 
An. any part of the worW who totit fvrnUh hii aatfrw* 

HENRY CAREY BAIRD A CO., 

lNDr/STBTALPTIBLISHERS, BOOltSELLBRSAlMfORTBRfl 

810 W&lnnt Sl„ PliU&delplun, Pa*, IT. S. A, 



The TechQD-Ch&fflical Recoioi Book: 



The Techno-Cfiemical Receipt Boot 

Containing Several Thousand Receipts, covering tbe 
Latest, most Important, mid most Useful Discoveries in 
Chemical Technology,, .and their Practical Application 
in the Arte and Industries, Edited chiefly from the 
Herman' of Drs. WSncfcier, Eisner, Helntie, Mlerclnski, 
Jacobseo., Roller, and Heiaserllng. with additions by 
William T. Brannt, Graduate of the Royal Agricultural 
College of Eldena, Prussia, ana William H/Wsbl, Ph. 
D. (HeM.}, Secretary of the Franklin Institute, Phils, 
delphla, author of "Galvanopioetlc Manipulations," il- 
lustrated, by 78 engravings, in one volume, over 500 pages, 
l£njo, closely planted, containing an Immense amount 
and a great variety of matter. EletnnUr bound in near- 
let clots, gilt. Price |i. frteof voltage to my aMn&t in 

IWA c«rmt»r of Kt vaoa.tlawtinQ thi JuaTaUSt if Var^- 
tvntto/tTU. Imjwrtortb Booky tent bymaQ.frM of vottage 
(9WHK *b any port 0/ tfte World who will famish Mi 



HENRY CAREY BAIRD A CO., 

lsdistrlkl Pabltsbera. Biwksellerf, aad Importer*, 
810 WnluutSt,, PhllndelrfajK, I'a.. V. S. A. 



FOREIGN PATENTS. 

Their Cost Reduced. 

the expeuea attending tlie prooulox of patents In 
most, foreign ennntries having been considerably re- 
duced the obstacle of cost Ib no longer In the way of a 
lame proportion of our tnventar patenting thelrinven- 
Uonsabroad 

CANADA.— The coat of a patent In Canada j, even' 
leas than the cost of a United States 'patent, aad the 
fonneriocludoatheProvmoea of Ontario, Quebec, Bear 
Bmnewlck, Nova Scotia, Srltlab Columl)l», and Mam , 
toba. 

the number of onr patentees who avail themselves at 
the cheap and easy method nowoffered for .obtaining 
patents In Canada Is very taria, ana is steadily I 



KN42I. \tiO.- -The new Bnnusb law, whleh went Into 
totoe on Jan. 1st, 1885, enable* parties to secure patents 
In Great Britain on verymoderate'terma. ABrteisb pa. 
tentlnclndes England, Sootlaad.Waa .Ireland andtoc 
Channel Islands. Great Itrlksin Is the acknowie4fed 
.fina elaJ andoommerdal center of the world, and bef 
goods are sent to every quarter of tne globe. A good 
Invention is dbeiy t« realise aa mneb for the patentee 
t& KiuUnd as his United Slates patent prodncea for 
blm at hcue, and the small coat now renders it possible 
for almost every patentee la this country to secure a pa- 
tent In Great Britain, wltere hie rights are aawell pro- 
ected as In the United Statee. 

OTHEItCOUNTItlEB.- Patents are Mao obtained 

on very reasonable terma In Ji^ance.Belatnm, Germany, 

Anatria, Boiala, Italy. Spain (the latter Inoludes Cnba 

■nd all the otber Spanish Colonies), Bnull, Brttlib India 

AustraJia. and the otber British Colonies. 

An experience of . T&B.Tr years boa enabled the 

publishers of The Scientific American to establish 

•oomptient and trustworthy agencies En all the principal 

foreign countries, and It has always been their aim to 

- have tiie business of their clients promptly and proper-. 

]y done and their Interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
<f all oonntries, including the cost for each, and othe 
Information nsefnito persona contemplating the pro- 
enrtnteof patents abroad, may be bad on application to 
-this office. '■■:■,' 

B1CNN Sc CO.. Editors and Proprietors of ThuSci- 
WNTmc AMERICA k, cordially Invite all persons desiring 
. any Information relative to patents, or tbe registry of 
bsde-marka. in tMa country or abroad, to call at their 
offices. 861 Broadway . Bxamlnatlon of inventions, oon, 
snl axon, and adrioe tree. Inqntrtee by inail prorapUy 
•nfwared- 

AAdraja, KUNH & CO., 

Fobtfaflwr* and Patent Splleitor*, 

IE1 ftroftdwav. Hew Toy*. 
ies OvruDB: Ko.dSE and SW r Sweet, 
.WtUtTCn Street, WatUaMton, D,C 




HARRISON CONVEYOR! 

BanuW 6raln, Got), Sand, CliiJm Birk, Claders, Ores, Sndt,U 
^^JBORDEN.SELLECK&CO.^M^.'^iChicagoJl 



PULLEYS, HANGERS, 
FRICTION CLUTCHES. 



PROGRESS MAOH1NB WORKS, 
3E*<a.ylg, Place, 7KT. "TtT. 







HffiSHDRT-^^WAv 



Address t Tha American WMtfag 

Msclitnt Co,, Hartford, Coring 

Hew Kont Offce, 237 Broaiwi- 



ICE HOUSE AND COLD BOOM.— BY R. 

Q. Hatfield, with directions for coiuttroetton. Four 
engravings. Contained In Sciintiho AMKRICAN Btrp- 
t>LBMBNT, 39. i^rice 10 canU. lobehadat thin office 
and of all newsdealers. 



SHIELDS & BROWN 




For BOILERS aod STEAM PIPES 

FOB GAS ANU.'WA'X'BB PTJpES. 

Prevents Sweating; and Freezing. 
TbaBeatNon-CoidiieforcflltateafE Cold In the World 

$«nd ^HlDttntBd deserlptlf* ClRnUr.ud n*me Uilipspsr. 
143 Worth Street, New York. 

78 and 80 Lake Street, Chicago. 



WANTED.— American invention, really good and 
"novel, not yet represented in England. Write at 
once. C. Ij. ANDRE, Hackney, London, M, England, or 
Andre, 310 East 14th Street. New York. 



YELLOWSTONE PARK.— AN TNTER 
esting description, "by A, Tlssi'ndter, of Yellowstone 
PBrkjand its natural curiosities. With 6 illustrations. 
Contained in RctK-vtipjc American Srrpp[,Kit£XT, No, 
54tt. Frlce 10 ocnta. To he had at this office and from 
all newsdealers. 




THE CURTIS 

RETURN 

Por r^tumitiB ftteam eomJenied ut(L 
der ptcftaure autjomaticfllly itito tbe 
tMiiler + whether tftttjii from above or 
below tbe boiler lever, without Josh 
or waate. Matittffictured bj 

THE CURTIS REGUUTUR CO, 

BOSTON, MASS. 
Send for Circular No. 19. 



,er night. A 
light and pro- 
fitable busf- 



SI0.O0toS50.O0E 

sets. Mitaic l.snternnniid Views of popular gutr. 
jects, Clatalogiaes on application. Part 1 Optical, 2 
Mathematical, 3 Meteorological, 4 Magic Interns, etc. 
L.1HANASSE,88 Madison Street, Chicago, 111. 



SOURCES OP SALTPETER— A PA- 
per by C. G. W. Look, indicating tbe chief localities of 
production, and describing processes of extraction. 
Contained inScIEHTIPlc ajjikican Sopplkmeht No. 
3tf>. Price 10 cents. To be had at this office and from 
all newsdealers. 



,*»... p. CHARTERS 

GiSElOI. 

Warranted equal to 
htiyin Power Add Ecoao- 
m^, &Dd superior to all 
In Simplicity, and Com* 
paCtmjts^ tjlven an Im> 
pulse at every Revoln* 
lion, 

Chicago Agent : 

H. H. Latham, 
116 Monroe Street. 
Nbw Yokk Agent: 
Zell Engineering Ooh 112 Liberty Street. 

Williams R Orton Mfg. Co., 

STERLING, ILL. 




P. O. Boa 148 



For Sale. — BclentlSc American, unbound, Jan. I, 1356, 
to Jan. 1, 1HW, complete except 10 Nos., best offer before 
Feb. IS takes them. O. O. W1THERELL, Latcha, Ohio. 



THE TROCHOIDED PLANE.— A PA- 
pcr by Lawrence HargraTe.d escribing some eiperlments 
with the trooholded plane, pointing out where nature 
may be seen working with it, and shewing how it can be 
used by man for the transmission of force. W tth Tflgures. 
Contained in Scientific American Bupplembnt. No, 



41)0. Price VI cents. 
Bll newsdealers. 



To be had at this office and from 



WANTEIr.— I want some reliable party to take full 
control of a useful toy, and manufacture same on 
royalty, or wools sell It at a bargain. Pat. No. 346,636, 
date, Aug. 3, 168S. Address W. F. Hopkins, Sturgis, Dak. 



THE HAMMER TELEPHONE.— BT L. 

1>e Ixoebt Ijflbye. De*erlpttori of the apparatus Its 
opeTfttton, and the Apparent contradiction b7 It of the 
Bell theory of continuous aod unduiatlnffourrentsln 
telephonic trausmteBlou. with z JllastrfttlonB, Oon- 
tatned tn Sctiktitio AvoHTt^Ay Suppj.bment Kq. 
4y5. Price 10 eent$. Tobehaaat thin uffllce aud t rom 
all newBdealei*. 




GAS ENGINES. 



Best in prttlCiplei, irorJtmaiuhlp, and matertato. 
Ap uDeauaiea small Motor adapted ta'all naee. 
when th e motor i« not at work, the expense of rnnninglt ceases. 
H1mp(«, Knfe. Kronomicnl, Dnrable. Noexire IniarR.acf). 
Four slieft: IH.P.,MH. P.. 1 mad-power, and Dental Engine. 
Thefte Engine* areeftpeciallj suited for Gaeollne Oas for oauntry ut>e. 
i#^j3md for iBvgVnxri Votatogv*. - 

ECONOMIC 

Otrlca and Salesroom* « 



MOTOR CO., 




AdoTeag 



SHEFARO'S NEW MO 

StKw-CnttlDg F«»r Lath«. 

Footand Power loathes, Tirill 
Freeaes, Scroll-saw Attaoh-. 
menta. Chucks, Mandrels, Twist 
Drills, nogs, Calipers, etc. 

I.atnes . on trial. Lathes on 
payment. 

Send for cstalogne of Outnta 
for Amateurs or Artisans. 

,.Bneparf,A)tcnt, 134E.2aSt.,Otiioliin9ti,0. 



ALKALOIDS AND OTHER CRTSTAL- 

line BodLes.~Identtflcatlon of by tbe Microscope. By A. 
Peroy smith, F.C.8. With R) figures of mlcrocrystals. 
tkmtalned in Scientific amkbic an Supplement, No, 
943. Price lo centa, TOhehadat thisofficeandfrom 
aU newsdealers, u 



BARREL 



MACHINbrY. 
E. k B. HOLMES, 

BDFFA O, IS*. T. 



ELECTRICAL 

fetroel, N. Y. Write 1 



Edward P. Thompson, Solicitor 
.- of El ctrlcal Patent*, 3 Beeiman 
for testimonials and instructions. 



COLORS. COMMON AND POISONOUS. 

—A table showing the composltloD of some of theplgv 
ments In cocomoa use, wltb a class lllcatlo n of theiatter 
based upon prisonous Properties. Contained In 8CI8N- 
nnc imiiicin Suppubkbt, Ho, 516. PilcelO 
oeote. Totiehedatth Is omes and fromall newsdealers; 



A. C. Reckwltb. Practical Metal Pattern Meier far 
Composition, Malleable and Grey IronCaatlngB, 83 Bank 
Street, Newark, N. J, 




WITHERBT, BUua * RldHAu-D&ON.AuunifaotnrerB 
of ratent " r ood Working Machinery of erery descrip- 
tion. Facilities unsurpassed. Bhop formerly oootkplcd 
by It- Ball & Co., Worcester. Mass. Send for Catalogue. 



R|C OFFFD To Introduce them, 'we 
"- 1 * - wrr En. wl11 Glve Awny, i.flCO 
Self- Operating Washing Machines. If you want 
i one aend us your name, P. O. ard express office 
at once. TfceNnllenal Co.,ii3Dey»t., K.T. 



ICE-BOATS — THEIR CONSTRUCTION 

and management. Wltb wor*dngdtawings,detalla,aod 
directions In full. Four engravings, sbowmg mode of 
construction. Views of the two fastest Ice^flatUng hoati 
nsed on tbe Hudson rrrer In wtMer. By H. A. Horafall, 
Contained In BctEN-rnrtc AKgRIOAK aoppiE- 
, 1. The same number also contains the rules and 
...-Attonsiortltoformatton of laer*tf*^ejnbe, tne sail. 
btg^aMmanaa-tiaentof loe-boate. Prtte 10 pants. 



VALUABLE BOOKS. 

IflacbtutMt, tbe Complete Practical. — Bj Jashua 
Boee. Kmbracini? lathe work, vise-work, drills and 
drUllnjc* taP» and dlee, hardeuitur and tempering, the 
making and use of tools, tool grinding, marking; out 
work. etc. Illustrated by 868 engravings. Thirteenth 
edition, thoroughly revlsedaojd In great part rewritten. 
In one volume, 12m , 439 pft*en> . , . 12-50 

Eiifflneer** Hnndr llook.—Bj Stephen Roper. The 
most comprehenatve and heat Illustrated book ever 
published tn this country on the ateameuglne; ata- 
ilonary> locomotive and mariuej aod the steam engine 
Indicator. It contain* nearly iw main subjects; 1JU6 
p&raa raphs. 876 queatlona and Answers, 5S siujgestio&s 
and matructions. 1Q& rulea t formulss, artd examples, 149 
tables, 196 Illustrations. 31 Indicator dlagraihe, and Iff? 
technical terms-: over 3,000 different subjeete^ wltb the 
questions moat likely to be asked when under exami- 
nation, before bebig commlaaloned as an engineer in 
tfie U* S. NaTj or jCevemie Berriceyor llcensfl* aeau 
EniriDeer fn tpe Mercantile Marine Service, . fSJO 

£nrlDe«r*a P*ckaNB««k*— By Ch&rlea H. Hfl*weli f 
clvtU marine, andtQ^chanleal engineer. Giving tahlee, 
rules, and fortnufMpertainitXK to mechanics, matbema- 
tics, and physics, architecture, masonry, steam veetets, 
mills, limes, mortars, cement*, eitc, Kew edition T en- 



tirely rewritten, eomainlng much new aiatter, asuu-, 
sonry, canals, dams, hnlldion itta*eiials, door beams, 
Optics, logarithm*, etd.* with 33*1 additional pages, mak- 



. r —v-, uuw, vw,i fwi^u **« auuiuuuiu yagvts, uinx.- 

ing9Spages, Forty-nluth edition, pou-tet-hook^orm, 
leather,. . . ... . * ; . . *4.00 

Ii*c«art#tWe.- j C»thechism of the loewnotive, by W. N. 
Forney, mechanical engineer, with tables, 19 plates, 
and 227 wood engravings, crown Bvo, cloth, , t^-w 

Hi earn Engineer* a <jialde In the de*hp, construe* 
Hon, and managemeut of American stationary, porta- 
ble and steam flr^ engines, sl^ajn pumps>lx>llera^ injec- 
tore, governors, indicatorH, pistons, and ring*, safety 
valves, and steam gauges. For the use of engineers, 
firemen and steam users. By Emory Edward*, .lilu*- 
trated by IIS engravings. 130 pages, l^mo, . (2.50 

Sterna Engl^ei—A catechism of the ateam engine in 
Its variotiH appllcatlone in the arts, to which Is now 
added a chapter on Air and Oae Engineosand another 



nd 



devoted to useful rules, tables and memoranda- 
John Bourne, CV. New edtUoo. much enlarged, anu 
moutl? re written. Illustrated by 2)3 woodenta, for the 
most part new in this edition. lZmo, doth, . 13.00 

The above book* sent by mail, postpaid, on receipt of 
the price. 

[7* Send for our oomplete Catalogue of books, free to 
Aoya/dreea, 

I>1UNN (fc CO-t Publlsberaaf "Scientific Americao.^ 
361 Brondwnr) New Vork. 



NEWSPAPER IXLE 



The Koch Patent File, for nreserTlna; newspapers, 
maflaslnefl, and pamphlets, has been recently Improved 
andpriooTednced. Subscribers to the Sct*ntiitc Ak- 
SRICAN and 8C1ENTI fic Amebicak Supplement can be 
supplied for the low prioe of tlMby hmU, or «U> at the 
ofiee ofjatopapet Heavy beard stdes ; Inscription 

"SdKNnFicrXjraRicAK," in iut. tti mimijfi i 

erary one who wtahea to preserve tnep 



HUSH & CO., 

PoNWhets Sorx.«Mnj Ajatucaif 



HICE-& REFRIQERATINQ 



Machinea.- York Pa- 
tent. TORX MBO* 



$3,00 JUL A.. 
Hade to order Som h 



_, XI X*A1VT«. 

hottest all-wool good* of Our own 
manufacture- One pair of these Punts will outwear ejay 
tGwOO pant* in tne market, and Just what working men 
need. Remit&LOQ, together withwalst|and Lnsldeofleg 
measure and we will send you a sample pair, express 
paid to any place In the United States, or will send the 
goods C O* D. with an additional charge of from ]& to 25 
Qts.fOrretarnLug the money, or if you prefer to see tbe 
goods, send for samples. Mention this paper. 

WHITTBLSET & Oa.Malone, Wf, Y* 



B A 1,1, UNIPOLAR System of Electric Lighting 
Is cheapest and best for Arc or Incandescent. For tn* 
fermatiOBug 



Opu guarantees, and estimates, address 
6tt *v Ij«evet ^tn,< Fhllat 



del^hlft. 



MARVELLOUS MEMORY DISCOVERY 

Wholly unlike Artificial Sys^ema^-Curo of Mind Wan- 
dering— Any book learned in one reading. Proapectu* 
with oplnlona of Mr. PitocTOB, tbe Astronomer, Judas: 

P. BKNJAMK.V, Drs. VAI.VKTINE, SMITH and Others, 

sent post FRtB, by PKOJ^* HH8ETTE t 

*Z$7 Fifth Avenue* New York- 



& 



Tbe moat successful ljubrlcalar 

for l«Aae Pulley s lit use. 

VAN nilZEN'S PATEMT 

LOOSE PULLEY OILER. 

HlRhlf recommended' by those who 
have used them for the past two 
years. Prices very reasonable. Every 
uaerof machinery should have our 
,L Cataloime No. J56i^ sent free. 
Van Duzeh & Trrr, Cincinnati O. 



Special Enbber Mould "Work. , u K r ^sSeSL 

CANFIKLD RUBBER (XI., Bridgeport, Conn. 



E9fOD£L,aud m 
XPEBIMENM ( 
WORK sruJatn. "c 



SMtHQRdsn 

CiEJmtt&Bi*. 

tlltllMW,*. 
HuOdd ait Pk|er4 



IMPROVED BLEACHING PROCESS.— 

ascription of a new process, fart ly m echanlcnl and 
partly chemical, devised by Messrs. Mather and Thomp- 
son, for bleaching textile fabrtce. Wltb 9 engravings. 
Container! In ScikvofiC ahskican SuprLBjjKNT.No, 
5;ll». Prloe IteontB. To be badat thlB office and from 
all newsdealers. 



A New Drill Chuck. 

THE HARTFORD. 

Ho. 1 holds to U la. Price, $3.00. 
So. i hold. to || In. Price, 18.00. 

iy It cannot be eradrd. Address 
THE CUSHMAM CHUCK CO., 

Hartford, Conn. 
Or any dealer tn machinists' Tanla. 




VELOCITY OF ICE BOATS. ACOLLEC 

Hon of Interesting 1 etters to the editor of the Scikhtito 
AvssiCAh'on the question of the speed of ice boats.de. 
modstratlnrf how and why It Is that these craft sail 
faster than the wind which propels them. Illustrated 
wltb 10 explanatory diagrams- Contained In SrtEtfTiJria 
American SL'pn.KMKNT, No. £14. Price 10 cents. To 
be had at this office and from all newsdealers. ^ 




CALUWE1.I/S SPIRAL STEEl.CKNVEVoa, 
131-133 West WnnliiDBton St., {Jbtcavgo, 111. 



GEOLOGY OF NATURAL GAS.— BY 

Chas. Aabbnmer.— Coad I tlans tinder which natnral can 
eeonrs. The anttcMoai tbeory. Optslno as t» taa 4a» 
ration of tbe supply. Contained In Scientuic Ahbki. 
can BDPPI.EMKM. No. 343. Price 10 oeota. ~ 
bad at tbleomoe aodf rom all newsdealers. 



o be 



PLAYS 



Dialemiea, Tableau*, Speakers, for 
School.Clnb, A Parlor, Beetout Cat- 
alogue free. T.S. DenlBon.Chk^aOL 



I New Catalogue of Valuable Papers 

contatnedln BciVNTtno Akhsicas BOrPUtHsNTvaeat 
frees/ dlamc to any ad drees. 

MT7NN & CO.. XI Broadway. N 7 



SOLI» EMERY WHEELS.— BY T. D. 

pftret— Early forms of emery wheels and their defects. 
Vulcanite wheels. The tanlte wheels Teetingof tan- 
ite whpeift at Stroudsburir . Best wnrbing spesdn fer 
eraery wheels. Bnrstlog af emery wheels. Testa for 
emery wheels Comparative merits of American and 
Ensriish emery wheals. With 2 engmviiwe. Qontalned 

10 BCIBNTIFIO AMEKICAN EOPPIKMBNT, No. 33S 

i'rlce 10 cents. To be had at this omoe and from aU 
new dealers. 



$ 



PEGI&L MACHINER 

For Grinding and Polishing 



Y 



Minifietnred by Tkc Sawfrswertb Miehlie C#., 

1'54 Lake Street, CHICAGO. 

Write for Circulars. 



FIRE-BRICK.— BY R, A. COOK, A.M. 

An Interesting description of the mining of flre day and 
the manufacture of ftre Dries: at an. Savbae, alarriand 
where Is located one of the largest establish ments In 
the country devoted to this industry. Contained In 

BelKKTIFtO AmcHICAH SCPfLEHBNT, No. 53S. FrlttO 

10 cents. To be had at this office and from all news- 
dealers. 



CMREHIDEAF 

FBOK'fl Piim lwaovaD OcsmoKVD £a» vjruiib FtTfottf 
KcMtW* tb* HnrUf, and perform the work of che n*Lur*i 
drum. InYrabte. comfortable and always (n poaltion, - AU 
wnTereatloivaitd eren whtapera beard aistinmy, Send far 
UluBtTatedbookwlCbteetlRionlalB,rV1{V» Address or calloit 
F t EJSOOX^ OU3 Broadway. New Yorlt* Mention this ptLpw. 



ftCftCUCCC Its cauaea. and a newand ftuo- 
IC.llrlir.JtJ ceesful fATRK at your own 
■ ■■" rt> «^**w home, by oue who wae ddaf 
UtwentT*e*nht years. ^Treated hyinoBt of the noted 
^ BpeelallBts without benefit. Vwred himtttf In three 
months and slnee theo hundreds of others: Fuji 
particulars sent on application, 

T. S, PAGE, No. 41 West Slat St., New York Cltjr T 




A positive KoaarW lately dJjooTered by a eelebrate^ 
uenijan phyalelui dj which hundreds of eaem hare 
been ouredj_ Treatise -with directfona for home treat- 
ment aent FREE to any BUfferer. 
Vr, it, r t o. soETuse a co., b»i 4w» b 




ELECTRIC BBl.T, Suapentorv 
etc*, for Kidneva. Pain, Nervous nod 
Weak, Fortune for A pent*. Book free. 
UNim> BLECTRif. Co. T CleTeland, 0« 



P 



I ETC InaKiitrtlUet Float ears end never 
Ibis <5Pa "tums, Ko IsdaUcairy. Neither 
knife, nurge, sarri or •npanrdbory. Liver, kutasw 
anrl all bowel tronblea sisieulsllT consttDatkia— sun 



M edlUt^mardc. Saffrrers 



4:&aer«%^C^l 
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'TWDocrftsemetiie. 



Inside Page, each Insertion - - -75 cents a linn. 
BHck Fuse, each inaerilott - - - (l.DOt line. 

The above are charges per agate line— about eighjt 
words per Hoe. This notice shows the width of the line, 
and Is set in agate type. Engravings may' head adver- 
tisements at the mine rate per agate line, by measure- 
ment, as the letter press, Advertisements must be 
received at publication onlce as early as Thursday morn- 
ing to appear In next Issue. 



Send II, for gam- 
ble, by mall. Util- 
ity wrench Co. 
S,td,), SSI East 
lnth Street, 
Hew York city, 
U. 8. A. 




INDUCTION AND CONDUCTION — 

A paper by WUlonghby Smith, describing numerous ln- 
tereiTlng experiment* demonstrating the truth of tf&ra- 
day's theory and laws of induction and conduction. 1). 
Instnted with S fltnirefl. Contained in Scientific Am* 
*mcAN Supplement No. 48 S. Price 10 cents. To be 
had atthta office and from all newsdealers. 



Will you please send us your 
[ address by postal card and 
give u& the privilege ot tell- 
ing yoti the wholo of our 
story? 

J. MEANS & CO. 




43 Lincoln St., 

Sntos, Uuc. 



IWFORMAWIOIT 

Kvr tl*er* af sterna I'lapt. 

1 Van Dozen'* Patent Steam Pomp 

(NoPacklneorOll, ) la 

, Bequlres 1 No Repairs or Skill, J Bell. 
(NoCare or Attendance. )able. 
. Can pnmp any kind of liquid; ever 
■ ready; no moving parte; all braes; can* 
'not clog nor get out of order; fully tested; 
hundreds in dallyuse; eveiy pump guar- 
anteed; not like cheap Pumps made 
of Iron ; all sizes to 6 inch discharge ; 
^ prices from 17 upward ; capacities from 
100 to 30,000 gallons per hour. State forwhat purpose 
wanted and send for Catalogue of " Pumps." 

VAX DUZKN * TIFT, Cincinnati, O. 





. 0setbeJENKiN8 8TANDABDPACK1NO la tbe worst 
Joint you have, and If, after following directions.' It is not 
wTutt we claim, WE WILL REFUND THE MONB Y. 

Oar "Trade Mark". Is stamped on every sheet;. None 
genuine uuleu so sUmped. EfSond for Price List. 

71 Jehn Street. N. T, 7» Kilby Street, Beaton. 
13 So. Faarth Street, tfbila. 



HOISTING ENGINES 

LIDGERWOOD MANUFACTURING CO., 86 



and Bolter* for every voeetble 

duty. 

New catalogue ready. 

LIBERTY STREET, NEW YORK. 



WIRE ROPE 



Address JOHN A. HO£BLi.NG T S SONS. Manufactur- 
ers, Trenton, N. J-, or 117 .Liberty Street, New Vorfc. 

Wheels and Rope for conveying power long distance*. 
Send for circular. 



COLD AS A CAUSE OP DEAFNESS.— A 

ahort but oomprehenulTe paper by Dr. Theodore Griffin, 
answering the two frnportaiit questions: Mow can the 
Injurious effects of eold upon the ears be prevented? and 
secondly. How can they be eured after they bare been 
developed? Contained In Scientific American tjup- 
flbment, No. '^65, Price 10 cents. To be had at this 
office and from all newsdealers. 



Standard Typewriter. 

The Remington 
Typewriter has 
prtOOd every test t and 
we are adding every 
Improvement* how- 
ever coetly, that can 
increase Us efttcl- 
eney. Buy It with 
the privilege of re- 
turning unbroken 
within 30 days CO, 
9- p If not absolutely 
satisfactory In 
every reapect. 
Full fahticuiaAhs UPOtf apmjcatioh, 

Wyckoif. Seamans & Benedict, 

*3i> BROADWAY, NEW YORK. 





Mention this paper. 



TKE COPYING PAD.— HOW TO MAKE 

and how to uhc; with an engraving. Practical dlreetlone 
bow to prepare the gelatine pad, acid also the aniline Ink 
hy which the copies are made; bow to. apply tbe written 
letter to the pad; how to takeoff copies Of the letter. 
Contained In Scientific American SuffIaEmsent, No. 
438. Prt.ce H) oeute. For sale at this office and by all 
newsdealers ha all-parts of tbe country. 



RECENT PROGRESS IN CHEMISTRY. 

By Prof . H. C. Boltoui.— Chemical societies, new ele- 
ments, atomic weights, spectrnm analysts, form of mat- 
ter, afEUdty and chemical action, electrolytic thermal 
chemistry, new views of chemical reaction, chemical dy- 
namics , chemical phyeics, liquefaction of gajsee, chemi- 
cal Industries, nomenclature, progress In organic chemis- 
try, tbe aromatic aeries of compounds, synthesis L of or* 
panic compounds, physiological and sanltsxy chemistry, 
tendency of modem chemistry. Contained in Bojhn- 
tifio Amehioan Supplement No. 54ft. Price 10 oente. 
To be bad at this office and from all newsdealerB, 



SI WS Wanted *■» Sawyers and Hi W ft 
J±u *J Lumbermen to send us their g A " O 
ATuli address for a copy or Bmenson's |y Book « 
Of SAffS. We are first to introduce NATCR- JL 
al Gas for heating and tempering Saws " 
Wwith wonderful effect upon improving their tag 
quality and tonghnees, enabling us to reduce ff 
_ prices. Addreas _ 

G EMERSON, SMITH *fc CO, (Ltd.) t O 
** Beaver FaJU, Fa* ^ 



MAGIC LANTERNS 



Alia Bl E RtUrl ICvlVB, in urlcet. »ltwi u 
"W Bntd«t for PUBLIC EXHIBITIONS, eUr. 

C7ij>n|(t4w MudKM^iranuiiwAktfnMUagittd. Abo, 
LmIwm for nam. Amusement. 118 pue Cituogue jVwff, 
MCALLISTER, Hfs.OpUoiui. 4Q Naacau St., N.Y. 



Power, 
laea. 



Trstir am taal on of I 
smpontliii Br id .si 
Tramways, 
and other applications of 



WIRE ROPE 



Trenton Ipon Go. 

WORKS and OFFICE, TKBNTON, N. J. 

New Tort Office— Cooper, Hbwitt & Co., IT Burling 
Slip. Philadelphia Office— 21 North Fourth Street. Chf- 
ago Officce— 146 Lake Street. 




ARTESIAN 

" sad 8ae WeDcdrlllBd 




■nlah emrailne rejulrtd 
_ and eomtaete same, rort- 

Horaa Power and Moalitod 

Steam Drilling Machines for M» to 
fiOuft. Send a cents fOTillngtratod 
catalogue. 

FterceWellExcavatorCo. 
IKew York. 



I 



mineral Lands Prospected 

Artesian Welle Bored, Superior Stationary Ban- 
specially adapted to EDec il -'-*— 



sines, specially 
Built by Pa. Dj 



adapted to Electric 1,1 

IAHClIl>DRtI i l.CO. 



3 lilubt pu 

., Blrdsbordt Pa. 



pnrposea. 



I 



ABTE8IAN WELLS.— BY T. C. CHAM- 

berlBjn.— Principle of artesiao welle. Essential features. 
The water-bearlnR beds. The confining beds. Inohua- 
tlon of the heds. Advantages ot low Inclination of the 
strata. Surface condition of the porous bed, ftaln-foii. 
Irrigation by artedhm wells. Escape of. water at lower 
levels than the well. Conditions relating to the well. 
Height of flow, Detection of. flow. Effect of time on 
flow. Character of the water. Limits in depth. Artof 
slnYIng wells. Record of drillings. Areas of favorable, 
doubtful and adverse probabilities. Illustrated with 31 
engravings. Contained In Sex KNXiFic Amkbicak 
Supplkmknt.Nos. rS4*J,343 and 344, Price 10 cents. 
To be bad at this office and from all newsdealers, 

DH0T0GMPHIC OUTFITS *" A °»— 



ASBESTOS 



IPE COVERINGS 



■BJTBKU 

' CM 



ItlUe ranrcFlr »f ASBESTOS. 

Absolutely- Itoe Proof. 

WCKISG, flUTX WlftD, SHEiTHIHe, CEBEUT, HVME 1KD SPECIALTIES. 
i*»jowro30 oo^ »-oot si. sth *m^f-, i»- tt. 



j. Book 



t^Phflada. lUnsTPrice Usi 



. . JOptra GVastet, 

. _;l!U-?nccesaorstoB. 
List free to any address. 



y IOLIN OUTFITS. 

; Consisting of Violin Box, Bow, ana 
Teacher, sent to any 
part of the United 
states on 1 to H days' 




before buying. 



Pit $4. *8, S13 nnd$!25encb. Send Stamp for 

Beautiful lUustrated 9G-page Catalogue of Violins, 
Guitar*, Banjos, Cornetu, Fiutes, Strings^ etc. Lowest 
prices. 3Aall orders a specialty. C W. STORY, 
36 Central Streetr BastDn* Man* 



PATENTS. 

MBS8BS. MUNN & CO.. la connection with tbe publi- 
cation of tbe ScutHTITIC AMERICAN, continue to ex- 
amine Improvements, and to act as Solicitors of Fatente 
for Inventor*. 

E In this line of baslness they have had forty-one year*' 
szDfliRtce, and now have luiftjuols* fadUtiei for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents In the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, L abe ls. Relssxuja, Assignments, and Reports, 
on Infringements of Patents. All business Intrusted to 
them Lb done with special care and promptness, on very 
reasonable terms . 

A pamphlet sent free of chagre, on application, con- 
taining rut] information about Patents and bow to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patent*, Appeals. Reissues, Infringements, As- 
sign meots. Rejected Cases, Hints on the Sale of Pa- 
tents, etc 

We also send, jTttof tKaryt, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of secbrbur 
patents In all the principal countries of the world. 

HTJNIf tc CO., Solicitor* of Patents), 

381 Broadway, New Tort. 
BRANCH 0T7ICR8.-N0. 6SV and Ot F Street, Pa- 
CUv Building, naar Tth Sheet, WaiQlngton. D. C. 




RADII OF CURVATUBE GEOMETRL 

uslly considered. By Prof .C HaeCqrd, &O.D,— Kxplana- 
tlon of anew method of de-erniln^K tlw rad^l of enfTa- 
tureormanypiane curves by ver^ simple graphto eon* 
strnction, the proposed mode of. operation being baaed 
upon the fundameutaE idea* of regardtng a line as gen r 
erated by the motion of a point, tbe tangent a* tb^diw 
Taction of that motion at aglven Instant, and the normal 
also as a line in motion. With 12 figures. Contained In 

SGrBHTlPlC AMERICAN gtfFPLKM^ STB, NOS, 53T and 

538- [Fen cents eaoh. To be" hid at this office and 
from all newsdealers. 



ICE-HOUSET Amy REFRIGERATOR 

Dtoeotdoa* and Dimensions for eonstructlon, with one 
mnstraiton of cold house for p/eeervlng fruit from 
season to season. The air Is kept dry and pure through* 
out tbe year at a temperature of ffom 34° to 36°, Con- 
tained in SCIENTpiO AMERICAN SUPPLEMENT NO- lift. 

Price 10 cent*. To be bad at this office and of all news- 
4aaiers^. 



LITTLE 




Barnes^. Foot jgjand Power 

Contractor* and Bulldei^.CablnetMaker* and 
Jobbers in- Wood or Metal, who 
have no steam power, can, by us- 
ing Qutnte of tficse machine*, bid 
lower and save more money than 
by any other meana fordoinic tJieir 
Tprorfc. Sold ori trial, IllustratAd 
Catalogue FREE. 

W.F.tJBHUeABHESCB., 

AddrealBWRuby SU Kocfcford. 







Iffl 



Bibb's Celebrated Origlna 

BAITIKOSZ 

FTREJLACE HEATERS, 

To w.ro nfpoi «od lower room.. 

| Too handsomest, moat economical 

OmI 8Cov«* in tis WOrlrt. 

B.C. BIBB A SON 

ffV> (UMfry OS) o« tmtl Bali frown*. 
t» and 41 Light Street. 

■ B»Uf».sTii.HA - 

KlISttTIIPflUT* SLlWTVUL 

•aPiSnw*/*r Vt . Jam . 



pyTJMTlBJ Atf fcj^ ^ ^^-^ 

And shaped Diamond Carbon Points, indis- 
pensable for Truing Porcelain, Hardened 
. -Steel, Chilled Iron, and Paper Calender 
I^BolLs, Practical llecharilcs and Paper Ma- 
Inkers using them pronounce these Points a 
marrelnfthe age for efficiency and dura- 
bility, doing that which no steel tool can 
do. After tumlngtheRolls.whenlQspectnv 
ed by a microscope, there is no perceptible 
wear. They are now extensively used in 
Rolling and Paper Millsi- both in tats coun- 
try and in Europe, 

The subscriber Is " IflmtiJUd '* with tbe 
"iPmery Wfcwi" Trade since Introducing 
tbe use of bis Points and tools for tbe 
■ above purpose. Numerous composite 
i wheels and new Industrie*, have been create 
led where their " value '* has proved Incal-i 
pculable: Diamond Points regrouhd audi 
sharpened. Carbon Toola reset, and new 
Carbons furnished for the aame. Also gla- 
ziers' diamonds reset. Send number of Tool desired to 

J. DICKINSON, 64 Nassau St., N. Y. 



mmmiEiiTEiEnco. 

95 MILK ST., BOSTON, MASS. 



WONDERS. 

Fro.6, 



Tools for Emery Wheels. 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it ot its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 



Order from our "Special List." 

THE JOHN T. NOYE MPO. CO., 



The STATUE of LIBERTY, NEW TORE. 

The great work of Rartholdt, the largest statue ever 
erected by roan, Just inaugurated on Bedtoe's Island, 
New York Harbor, fully described. The blstorr of it* 
Inception, how the workwascarried out. chronology ot 
the operations and full engineering and popular details 
as to construction, mode of erection, site, thickness of 
metal, etc. Fully illustrated by drawings, showing the 
.work as completed, the elevation of the pedestal and 
framework, and the statue as it appeared in process of 
ooDstractlon. Contained in Bciiunsrc American 
Sufplxmsxt, No. Mi. PMce 10 oeuts. To be had on 
apnllcanon, or by mall, at this offllee and from all news- 
dealers. 



HOSE 



RUBBER BELTING, PACKING, 

Oldest and l,ar**at Manafiaecarer* la the United Slates. 

VULCANIZED RUBBER FABRICS 

For Mechanical Purpose*. 

Air Bra^e Hose 

A Specialty. 
BOBBER MATS, 

RUBBER MATTINO 

AND STAIR TREADS 
HEW YORK BELTING & PACKING CO., T5 PARE SOW, N. T. 

fD N cSwnwTBeP?^«. BlM "* B » :W » L » ke «•.«""«". aecbealnnt BUPtula. M Bummer St, Boston. 






STEAM ENBINES. 

Horizontal and Vertical. 

Dredging' fttnchlnery. 
Flour, Powder, Slntr nnd 
Flint Mill Irlaehliierr, Tur- 
nliie Wafer \\ heels, 

York MfgOo,, York, Pa. TJ-S.A, 




OF tfHBV 



roK issr. 
The l»!t Popular Stientifie P«p«r Id the Werid. 

OnlrU.OOaVenr, InclndlnavFoetdSc. Weekly. 
3!i Nuiabi'ra a Year. 

Tale widely clrculnieil and splendidly Illustrated 
paper 1 s published weekly. Every numbereoota .InestK- 
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